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THE MOST 
ACCURATE 


FLEXIBLE «xo 





COMPREHENSIVE 


NAVIGATION 
SYSTEM FOR 
THE JET AGE 
THE DECCA 
NAVIGATOR 


The only system capable of meeting al) 
the navigational requirements of the jet 
age, the Decca Navigator provides high 
accuracy coverage over a wide area, 
regardless of altitude, terrain or climatic 
conditions. Withthe pictorial presentation 
of the Flight Log pilots can see all their 
required navigational information at a 
glance. All aircraft can maintain any pre- 
selected tracks with ease and accuracy 
and jets can be assigned climb and 
descent paths that permit them to operate 
safely and economically. 

Over 7,000 ships and aircraft already rely 
on Decca—using the same system which 
operates from the ground upwards. 


The Decca Navigator Cempany Ltd London 


Second Class Postage Paid at New York, N.Y 
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WAS THE ROYAL AIR FORCE 
YOO RRs SERVICE 


THEN 
THE ROYAL AIR FORCES ASSOCIATION 
S33 


VOW RR ssSOciaTion 











There are over 750 
Branches in the United 
Kingdom and all over 
the world, many 

have their own Clubs 
which are the centres of 
their varied social 


activities. 


You may not need its help now, but the J OIN Me OW 


time may come when you will. 


Meanwhile your subscription, modest 
though it is, will not only entitle you to 
the amenities provided by Branches 
within your reach, and a copy of the 
Association’s journal “ Air Mail” every 
other month, but will help the Assoc- 


iation to continue to help others. 


Send the enrolment 

form below 

to the General Secretary 
R.A.F. Association 

43 Grove Park Road 
London W.4 

or hand it to the 
Association’s Liaison Officer 


on your station. 


I hereby apply for Annual/Life Membership of the R.A.F. Association. I enclose 


cheque/money order/postal order/note for £............. ccc cccccccccccececs and agree 
to abide by the Rules of the Association. (BLOCK LETTERS PLEASE) 

DE Kvc cv weachodnues¥idanesie in eteds deheeeaeenwaeated re 
SED oc c.cckceeceans 604440008 SOh ORNs COS RESS se aes habe Bebe eRe weeks 
I cs Gin-us.00ddendccenasebe obese ndeneeepuahstdeeetsnccsbecthwk anne beneaies 


I certify that I am eligible for membership of the R.A.F.A. having served for the 
qualifying period in one of H.M. Air Forces. 


Ee ere renee Be ne EF ee Te 


LIFE MEMBERSHIP 
£8 8s. Od. 


ANNUAL 
MEMBERSHIP 
10s. Od. 


RENEWAL 
OF ANNUAL 
MEMBERSHIP 
7s. 6d. 
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Honeywell's new monitoring technique 

for aircraft systems is a great simplifier. 

Ata time when aircraft ‘black box’ components 
are becoming more complex... more difficult 
to check for faults ... more demanding of time 
and insight from highly trained engineers, 

the Honeywell Automatic Systems Analyser— 


LIGHTING 


does all the testing 

aircraft systems are checked individually 

and while working together... all automatically 
at flight line level. 





does it quickly 


the Analyser cuts aircraft down time 
from hours to minutes. 


does it accurately 


the Analyser even checks itself for error 
while it is testing the aircraft. 


does it with less manpower 


essential skills are built into the Analyser; 
fewer men with less training are needed 
on aircraft maintenance. 


Honeywell's Automatic Systems Analyser is now selected 
to wear R.A.F. colours on duty with the Lightning. 

It is a major advance in methods for increasing 

the operational efficiency of today’s complex aircraft. 





HONEYWELL 





Honeywell 
Hi) Cereuautttal Division 


CONTROLS LIMITED GREENFORD MIDDLESEX WAXLOW 2333 
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Stream-Line for 


Guaranteed removal of solid impurities and water 


Clean aviation fuel, essential for absolute security in flight, is 
guaranteed by the use of Stream-Line filter equipment which 
combines the removal of solid impurities with the elimination 
of finely dispersed water. 

The Stream-Line type K filter (illustrated below left) achieves an 
extremely high efficiency by passing the fuel through specially 
prepared paper discs compressed by springs and mounted on 
metal rods; solid impurities are left at the edges of the discs. 
Any water present causes the paper to swell, with a consequent 
increase of back pressure which gives an indication that 
servicing is needed. 

The Stream-Line three stage filter/water separator (illustrated 
below right) is designed to remove solid impurities plus free 
and suspended water from large quantities of fuel. The first 


trouble free fuct, 


. g 





stage removes solid particles by means of cylindrically formed 
pleated elements of resin impregnated paper, silicone-treated 
to improve wet strength. In the second stage cylindrically 
formed pleated elements using bonded glass fibres enable finely 
divided droplets of water to coalesce into larger drops which 
can then be easily removed. A similar process, with elements 
made from fine woven nylon water-repellent fabric, is used in the 
third stage to remove the very small percentage of finely 
suspended droplets carried over from the second stage. 

Other Stream-Line equipment (not illustrated) used for the 
filtration of aviation fuel include a monitor which continuously 
samples the flow of fuel for the presence of water and the high 
output MC filter which gives an acceptable filtration efficiency 
at a much higher flow rate than the K type. 
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For further information please write for a fully illustrated leaflet or if you have any 
specific problem in this highly specialised field our research and development department 
will be glad to help you. 


STREAM-LINE FILTERS LIMITED - HENLEY PARK - NORMANDY - NR. GUILDFORD - SURREY 
Telephone : Normandy (Surrey) 3311-3. Telegrams : Edgefilt, Guildford. A member of the VOKES Group. 
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DATA 





The two latest Decca display and data handling 
systems in Switzerland provide a means of 
co-ordinating radar data for air traffic control 
purposes from three separate radar equipments, 
of different manufacture, designed to fulfil differ- 
ent operational roles. The switching of the six 
display units between these radars—the means 
of transferring information between airways and 
approach control displays—and the electronic 
aids provided, permit controllers to obtain maxi- 
mum handling capacity from the equipment. In 
particular, auto-follow tracking and inter-console 
marking offer new possibilities for efficient 
control and substantially reduce the work load 
on controllers. 


DECCA RADAR 






ny FTF. BY 
a amet ae 





HANDLING TODAY 
at Zurich 
and Geneva 


Decca Data Handling Systems providing the following 
facilities are in service in air traffic control centres. 


Interconsole marking between approach and airways 
control displays. 

Manual tracking with rate aiding. 

Automatic tracking by auto-follow systems. 

Extended runway markers and geographical limits of 
airways displayed electronically. 

Automatic CRDF on the radar picture and facilities for 
video map presentation. 

Range and bearing measurement devices of advanced 
and rapid nature. 


DECCA RADAR LIMITED - London - England 
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PARADROPS BIG EQUIPMENT 


A true airlifter is built without compromise for its special 
kind of work. Huge rear doors allow cargo to be loaded 
straight in. Cargo floor is truckbed height; no hoisting cargo 
up and jockeying it around corners. Rear doors can be 
opened in flight for bulldozer-size paradrops. And a true 
airlifter need not be pampered with paving. It lands and 
takes off in sand and rough dirt, close to the action, just like 
a bush plane. Lockheed’s C-130 Hercules propjet is the true 
airlifter. Now in its one hundred and fifty million miles of 
operation, 14 different versions are flying or being built for 
the U.S. Air Force, and for the air forces of Canada, Australia 


and Indonesia. 


LOCKHEED 


GEORGIA COMPANY 


Marietta, Georgia, USA. 
a Division of Lockheed Aircraft Corporation 


LANDS ON SHORT, ROUGH FIEL 
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FLIGHT 


HERCULES 


URWAYS TO TELL A TRUE AIRLIFTER 
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PROCAER F 15/B 


Executive & Training Aircraft 


Engine: Lycoming 180 h.p. 
Seats: Four 
Max. Cruise: 193 m.p.h. 


Economical Cruise: 171 m.p.h. 
Range: 1,000 miles 
Useful Load: 1,100 Ibs. 





Price from £8,800 according 
to equipment 





TI 

The 

IMMEDIATE DELIVERY Private demonstrations to suit you. ~ 

has 

lopi 

U.K. Agents and 

“The Picchio . . . gave me more sheer pleasure and bet 
satisfaction than anything | have flown since the Hunter ° ° H 

Two-Seater. Apart from delightful handling, the Picchio M exfi e l d Av lation (Sa I es) Ltd ° on 

also has exhilarating performance, excellent endurance, ‘ 
comfort and a quiet cabin. If | had about £9,000 | would | National House, Wardour Street SI 
buy one.” Mark Lambert, “Flight” May 4, 1961 LONDON W.I. Tel: Ger. 1874 Eat 














—RAPP TO THE RESCUE | : 


Almost every British-built aircraft in the skies today 

is to some extent made from ALUMINIUM and 

STEEL supplied by the RAPP GROUP from Britain’s 

largest stock of A.I.D./A.R.B. SHEET, STRIP, 
BAR, TUBE, Etc. 














Bring your raw material problems — urgent or long term to: 


LEO RAPP LTD./LR AIRSTEEL LTD./LEO RAPP (Steel) LID. 


WIMBORNE AVENUE, NORWOOD GREEN, SOUTHALL, MIDDLESEX 
Telephone: SOUthall 2322 (20 lines) Telex No. 25172 


cc 
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THROTTLE CONTROL 


The development of the all-electric throttle control system for the 
Bristol Britannia was an ULTRA first. The operational performance, 
including outstanding reliability during some 2,000,000 flying hours, 
has fully justified the choice of the system. We are at present deve- 
loping similar systems for Short Bros. and Harland (for the Belfast) 
and for the Bristol Siddeley Engine Company (for the Olympus to 
be used on the British Aircraft Corporation TSR2). 





Bristol Siddeley PROTEUS 





















SPEED & TEMPERATURE CONTROL 


Equipment for automatic control of engine speed and temperature 
by fuel trimming—an integral part of the complete throttle system 
—is supplied separately, and is extensively used by leading engine 
manufacturers. Rolls-Royce, for example, have specified Ultra 
Speed and Temperature Control equipment for the Conway RCo. 42 
engine, to be fitted in the VC10, and also Temperature Control 
equipment for the Avon RA29 engine used in the Caravelle. 

Magnetic amplifiers provide reliability of the highest order. Tran- 
sistorised amplifiers have also been developed—the utmost care 
having been taken to ensure that all components used will result 
in an overall reliability no less than that of the magnetic ampli- 
fier. The amplifiers are suitable for engine mounting and contin- 
uous operation in an ambient of 125°C. 





le a a i, 





Photographs by courtesy of B.0.A.C., Bristol Siddeley Engines Ltd., Rolls-Royce Ltd. and S.A.S. 


Please send for brochure 
UJ | i RA ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - WS - Telephone ACOrn 3424 





COMMUNICATIONS - CONTROL AND INSTRUMENTATION .- AUTOMATIC BUSINESS EQUIPMENT 
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The P1127's Bristol Siddeley Pegasus lift/thrust ducted 


fan engine features movable jet nozzles for vertical or 
horizontal thrust. Note Refrasil blankets. ( Arrowed.) 


Refrasil is as vital for the newest jet air- 
craft as it has been since jet flight began. 
Refrasil blankets can withstand con- 
tinuous temperatures of 1000°C. They are 
precision-built to a very high standard by 
skilled engineers to suit the specific needs 
of a development programme or other 
special application. A prototype shop is an 


invaluable part of the Design, Technical 
Advisory and Maintenance services 
operated by Darchem Engineering before 
and after sale. And another production 
point: no aircraft programme has ever 
been held up for deliveries. Whenever you 
have an insulation problem it pays you 
to consult Darchem Engineering. 


DARCHEM ENGINEERING LTD 


BRITISH REFRASIL DIVISION - STILLINGTON +» STOCKTON ON TEES - CO. DURHAM 
A Member of the Darlington Chemicals Ltd. Group of Companies. DE(a.b.)2 
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8H forth ... 
Armstrong Whitworth ARGOSY 


and 


‘%, Handley Page DART HERALD 


IMEGRA| 


* 







\ sh Ea 
WOLVERHAMPTON 


in new fields of flight 


~REFRASIL INSULATION 








ENGLAND 


The Hawker P1127 experimental 
VTOL aircraft is fitted with Refrasil 
lightweight blankets. 
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Napier Gazelle —for helicopters 


The Gazelle free turbine engine 

(1,260-2,000 s.h.p.). The ease with which 

it meets emergency demands has earned it 
a tremendous international reputation. 





Napier Eland—for short-haul operation 


The Eland propeller-turbine is 
designed for new airliners and for 
conversion of piston-engined aircraft. 


THE NEW 


POWER IN 


BRITISH AVIATION 











RRR LL OEEL LADLE D TODLDVE! Lilt LOAD, 
NAPIER AERO ENGINES LTD -:NcLisH ELBCTRIC-ROLLS-ROYCE : 211 THE VALE + ACTON - LONDON W3 
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TAC 223 


If they ever 
built it 












Looks revolutionary, doesn’t it? Yet you may 


it would have 
think some of its features are strangely familiar! 


We can safely tell you this—that familiar Tedding- 
| ton components would be very much in evidence 
if this aircraft ever got off the drawing board, 


Why? Because British aircraft of every type are 


invariably equipped with the controls that give 
outstanding reliability and _ performance— 
Teddington ! 


* The aircraft illustrated is made up of 3 different operational aircraft. Can you identify them? Check your answer below. 


Zeddinglen 
conrkous TEDDINGTON AIRCRAFT CONTROLS LIMITED 
MERTHYR TYDFIL - SOUTH WALES - TELEPHONE: MERTHYR TYDFIL 3261 oalttaare 
London Office: Colnbrook By-Pass, West Drayton, Middlesex. Telephone: Colnbrook 2202/3 Wasim 





RIGO TRADE MARK 





De-icer element components can be protected safely and 


surely by Micrograin Nickel electroforms. 

These electroforms have been proved on leading edges of 
propellers and rotors at extremely high speeds against the 
effects of rain of continuous tropical intensity and against 


+ mtn dust damage, beyond any conditions imaginable PR 0 CE iS SE S [ IM/ TED 


Standard Micrograin sheaths are shown fitted to the 


=e od ed oo Tyne engine, the power plant f 414 ‘ 4] GATWICK ROAD, CRAWLEY, SUSSE 


TELEPHONE: CRAWLEY 25241/S 
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Passenger Oxygen—First Tests using Liquid Oxygen 


THE WALTER KIDDE Company Limited 


Belvue Road, Northolt, Greenford, Middx. 
Telephone: Viking 6611 


The Walter Kidde Company has a 
range of established designs covering 
all forms of crew and passenger 
oxygen equipment, including port- 
able sets for most types of Public 
Transport Aircraft. 


Kidde has developed oxygen systems for the 
Britannia, Comet 4, Caravelle, Vanguard, 
D.H.121 and VC10 Aircraft. 


Developed from an original idea of the Scott Aviation 
Corporation of America. 
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ARD BROOKE & CO| 


HIGH WYCOMBE, BUCKS. 
Tel: High Wycombe 4531 





W 





Sole Manufacturers AIRCRAFT ELECTRICAL COMPONENTS 
and Licensees HIGH TEMPERATURE TERMINAL BLOCKS 
AND FUSE CARRIERS 
ee 99 
VICKERS TRIP RENE ATOM OCTG AND CMD 
TERMINAL BLOCKS HYLON LAYFLAT TUBING, CABLE 
MARKERS AND STRAPS ETC. 





Details sent on request 











BRYANS 
DUAL TACHOMETERTESTER caratocue no. 20048 





Incorporates a new Transistorised 
Tuning Fork and. two independently 
controlled outputs, each with 

- stroboscopic speed indication. 
For further details write to :— 


BRYANS AEROQUIPMENT LIMITED 


WILLOW LANE, MITCHAM JUNCTION, SURREY. Telephone: MITCHAM 5134 (5 lines) 











From 
take-off 
to 


imeleceyameceny ae 





Aer Lingus Friendship. 


The comfort assured by Rumbold seating has been renowned for almost as 
long as aircraft have flown. Today, more leading operators than ever before 
are specifying Rumbold seating. For they know that here is a firm which has 
grown up with them, appreciates all their problems and needs and—most 
important of all— knows how to combine the economies of volume production 


with the importance of individual requirements. 


seating by RUMBOLD 


means maximum comfort 
with minimum weight 


L. A. RUMBOLD & CO. LTD. Kilburn, London, N.W.6. MAida Vale 7366 
A MEMBER OF THE SPURLING GROUP OF COMPANIES 





“Get some service in, 





DART 


Herald 


Pressurised civil or military jet-prop transports; 
S56 passengers or 6} tons of freight or combina- 
tions of both at 275 m.p.h. for 1,100 miles; operates 
from 1,000-yd. grass airstrips; bulit for tong life 
and easy maintenance; penny-a-passenger-mile 
economy. 


HANDLEY PAGE RADLETT LONDON READING 
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**And this young chap, he sticks his chest out 
and says: ‘Service is what we’ve got, Grandpa. 
The Herald’s already in service flying passengers 
around England, France, the Channel Islands. 
And they’ll soon be in Canada, Italy and Scotland. 
In next to no time,’ he says, ‘there’ll be dozens of 
them all over the world. Come to think of it,’ 

he says, ‘the Herald’s already been all over the 
world being tested and proved. Freezing cold, 
boiling hot; any sort of runway — grass, sand, 
mud. You name it, we’ve been there.” Grandpa! 


I'll give him Grandpa!’’ 
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Majestic Burdens 


NGLO-FRENCH co-operation and France’s aircraft exports—themes 
prominently treated in last week’s Flight—were taken up by two national 
daily newspapers. On November 16 The Guardian discussed BAC/Sud col- 
laboration on the supersonic airliner, and the corresponding issue of the Daily 
Mail apprised its readers that France’s aircraft industry will “overtake Britain 
early next year.”” In its succeeding issue the Mail followed up with a leading 
article called “‘Drifting in the Air,” relating France’s strengthening industrial 
position to aspects of the British scene; and on the same day, recording the 
coming closure of the Gloster works at Hucclecote, that newspaper quoted a 
Hawker Siddeley spokesman as saying: “It was reasonable to read into the 
White Paper that as soon as there was a smaller number of integrated firms 
then orders would be forthcoming. The industry has done its piece, but there 
have been no orders worth talking about.” Yet, turning overleaf, readers were 
confronted with Sir Thomas Sopwith’s declaration that order books on Haw- 
ker Siddeley’s aviation side are “large.” 

The facts are, of course, that although orders in hand are substantial, 
prospects for the years ahead, and in particular export orders, are far from 
reassuring. Within the context of redundancy they are disturbing, if not 
distressing. Quite apart from the difficulty of selling our existing aircraft 
(and they include several of the world’s finest), there is the stark absence of 
new, Government-sponsored projects, to which Sir Roy Dobson, Hawker 
Siddeley managing director, has called attention. His opposite number in the 
British Aircraft Corporation, Sir George Edwards, has remarked that he and 
Sir Roy have in common “some fairly majestic burdens.” 

Even today it is not widely acknowledged that the regrouping of the British 
aircraft industry (which, when ordained, was commonly viewed as something 
gravely unsettling, if not disastrous) did, in fact, prepare the way for its salva- 
tion. Not only has regrouping reassured the Government, but it has facili- 
tated co-operation abroad and strengthened our trading position. Yet even 
while this has been taking place the first tremors of global industrial upheavals 
have been felt underfoot. Not only are rival aircraft manufacturers regrouping 
and redeploying for new assaults on world markets, but the vast airline in- 
dustry is itself the scene of massive amalgamations, realignments, pooling 
agreements and retrenchments. 

The burdens, as Sir George Edwards remarks, are majestic. But they are 
the burdens not of this nation alone; and their challenge is itself majestic. 


Sky Help 


WO recent code-names sharply contrast the aeroplane as weapon and as 
benefactor. Skyshield II was the test of North American air defences; 
Sky Help the aid flown to hurricane-stricken British Honduras. The former 
was one of many such exercises which occur throughout the year; the latter an 
ad hoc operation, mounted swiftly to save lives. There have been several such 
operations recently, two of them (British Honduras and Kenya) recorded in this 
issue. Last week we reported aid flown to flood victims in South Vietnam; the 
week before, the supplying of men cut off by gales in Nab Tower off Spit- 
head; the week before that the Royal Navy’s thanks to the RAF for rescuing 
the crew of the boom defence vessel Barmouth. And so it goes on. No humane 
task seems too difficult or distant for aircraft resolutely flown. 








FROM ALL 


BMR.3 Consortium 

ON November 17 representatives of seven British, European and 
US companies meeting at the Hawker HQ at Kingston-upon- 
Thames concluded plans for the establishment of a consortium 
to manage their participation in the BMR.3 programme. As 
described in several recent Flight issues (e.g., October 12), BMR.3 
is the NATO specification for a supersonic VTOL strike fighter. 

The companies concerned are: Breguet, France; Avions Fairey, 
Belgium; Focke Wulf, Germany; Fokker, Netherlands; Hawker 
Siddeley Aviation, UK; Republic, USA; and SABCA, Belgium. 
The two Belgian firms are participating as a single joint company. 

Under the terms of the agreement any member may submit any 
design to meet the requirement, and the successful tenderer will 
become prime contractor and design-leader. Subsequent research, 
development and production will be distributed between all the 
members of the consortium, according to their abilities, and the 
orders placed by the country concerned. One production line will 
be located at the prime contractor’s works. 

This agreement is extremely encouraging, for it marks an ex- 
tension of the policy of international co-operation and standard- 
ization of hardware which characterizes all major NATO weapons 
—co-operation from which Britain had previously been conspic- 
uously absent. It is perhaps appropriate to add that this is an 
agreement between companies and not between governments. 

Among likely BMR.3 contenders are: a P.1127 development 
(Hawker/Focke Wulf); the D-24 Alliance (Republic/Fokker); 
the Mirage III V (Dassault/BAC); the VJ-101 (Entwicklungsring 
Sud); and the VTOL F-104G (Lockheed/Short). 


Whitworth Gloster Closure 
UNLESS Government orders “‘of sufficient magnitude” are received, 
the Gloucester works of Whitworth Gloster Aircraft, employing 
4,000 people, are to be closed by the middle of next year. This 
decision was taken at a meeting of directors on November 13; it 
was reached “after full consideration of the possibility of future 
orders, having regard to the running-down of the existing produc- 
tion programme at the Gloucester works.” The directors’ state- 
ment added: “the only circumstances which could affect this 
decision would be the early receipt of Government orders of 
sufficient magnitude to make the continuation of the Gloucester 
works an economic proposition.” 

Whitworth Gloster Aircraft was formed earlier this year by the 
merger of Gloster Aircraft and Sir W. G. Armstrong Whitworth 
Aircraft, both members of the Hawker Siddeley group. 


Hatfield’s Puffin 

ON pages 727-788 will be found an account, written by the designers, 
of the development of the man-powered aircraft of Southampton 
University. Its closest rival for the £5,000 Kremer Prize (for a 
controlled figure-of-eight round points at least half a mile apart) 
is the Puffin, by the Hatfield Man-powered Aircraft Club. This 
contender has now also begun to fly, and both the machines are 
running—or pedalling—neck and neck. 

As might be expected, nearly all the members of the HMPAC 
are employees of de Havilland Aircraft; the secretary is Mr E. C. 
Clear Hill, the leader of the design team is Mr J. C. Wimpenny 
(the company’s deputy chief aerodynamicist) and many of the club’s 
members are either on the firm's staff or are apprentices at the 
DH Aeronautical Technical School. DH have offered the club 
every assistance, including the use of company facilities; but the 
Puffin is in no way their venture. 

The club are not prepared at this stage to divulge any details of 
their design. The Puffin was constructed in Trident-like secrecy in 
the heart of the Manor Road facilities on the far side of the airfield, 


FIRST OF OVER 300 Lockheed F-104G Super Starfighters to be assembled 
by Fokker for the Royal Netherlands and West German Air Forces made 
its first flight on November |! (this page, last week). It is seen being put 
through its final ground checks by Fokker chief test pilot A. P. Moll. This 
particular aircraft has been assembled from Lockheed-made components 
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FIRST OF FIVE Comet 
C.4s for Transport Com. 
mand makes its maiden 
flight (see news-item 
in column 2 below) 


QUARTERS 


and during testing it has never been allowed to approach the 
perimeter. Nevertheless, unofficial observers are agreed that it 
has a very considerable span, is covered in translucent material 
and is propelled by a pedal-driven propeller mounted behind the 
tail. The structure is said to be amazingly light; overall weight is 
certainly very much less than the 130lb of the Southampton 
machine. 

Roll-out took place at about 10.30 p.m. on November 15, and 
the aircraft remained out until midnight. During the past week it 
has flown on several occasions. The club will eventually choose a 
pilot from a number of candidates ranging from very experienced 
pilots to outstanding athletes, but all the flights so far have been 
made by DH test pilot James Phillips. At the time of writing it 
can be confirmed that the aircraft has shown itself to be stable and 
fully controllable, and it has certainly flown some hundreds of 
yards at a height of several feet. 


First RAF Comet 4C 


AT the de Havilland factory near Chester the first of five Comet C.4 
(4c) aircraft for Transport Command made its maiden flight on 
Wednesday of last week, taking off for the company’s Hatfield 
aerodrome, where it will undergo routine pre-delivery test flying. 
The aircraft are powered by four Rolls-Royce Avon Ra.29 Mk 350 
engines, each of 10,500Ib static thrust. These engines incorporate 
a new type of low-loss propelling nozzle designed to improve 
specific fuel consumption at cruising altitudes. Avon engines as 
fitted to RAF Comets now have behind them accumulated experi- 
ence, both military and civil, amounting to more than 5}m hours 
in the air. Similar engines fitted to BOAC Comet 4s are officially 
approved for a life of 2,900hr between overhauls—a higher figure 
than that attained by any other jet engine. 

The RAF C.4s will be fitted with backward-facing seats for up 
to 94 passengers sitting five abreast, though the aircraft can be 
converted to carry 12 stretchers and six sick-berth attendants, with 
47 seats for sitting cases in a separate compartment aft. Like the 
Comet C.2s which have been operated by 216 Sqn, the C.4s will be 
available for a variety of duties ranging from trooping to casualty 
evacuation and to the carriage of VIP passengers. 


FAA’s Project Beacon 

THE wide extent of the “rethink” in the US Federal Aviation 
Agency’s whole policy for nagivation and traffic control is indicated 
by reports of the Project Beacon plans which have now been 
approved by President Kennedy. Among the varied group of 
proposals (for example, separation of VFR from IFR traffic and 
closer regulation of terminal areas) there are some surprising 
changes. 

The FAA is, for instance, considering the provision of a control 
system completely independent of navigation information from the 
air. A large proportion of the highly elaborate Data Processing 
Central is to be abandoned in favour of less specialized computers. 
VFR traffic in certain circumstances would be subject to a speed 
limit. As for navaids, the present VOR/DME system is regarded as 
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AT DUNSFOLD recently 
to watch a demonstration 
of the Hawker P.1127 
were, | to r, Air Marshal 
R. B. Lees, the DCAS; Sir 
Roy Dobson; Sir Thomas 
Sopwith; Air Chief Mar- 
shal Sir Thomas G. Pike, 
the CAS; and Mr J. T. 
Lidbury 


adequate for some time, but “‘a more precise system’ may be 
needed for helicopter operations in terminal areas and “a more 
precise system” will also be needed “over a few high-density routes 
to permit airways to be aligned closer together.” This really is an 
admission that VOR/DME does not provide the extent of accuracy 
of service required for airways traffic—a fact which was pointed 
out long ago. 

The Data Processing Central has apparently proved too com- 
plicated; and surveillance radar, transponders and other auxiliary 
devices are to be introduced on an even larger scale than at present. 
On the other hand, SAGE, now slowly coming into use for military 
defence, is not to be applied to the new common civil/military 
system to be run by the FAA. Only the related military surveillance 
radars are to be used. All traffic above 8,000ft, 14,500ft or 24,000ft, 
according to area and terrain height, will be fully controlled and 
efforts are to be made to separate VFR from IFR traffic and to 
introduce “controlled visual rules” for pilots without instrument 
ratings using the traffic control system. 

The whole Beacon project will cost no less than $500m over five 
years—twice as much as the existing plans. The research budget 
would remain about constant at $65m per year. 


Counting the Sheep and Goats 


THE first periodic census of all aircraft flying in the London, 
Preston and Scottish FIRS and UIRS (flight information regions 
and upper flight information regions) is to be held from December 

















4 to 10 inclusive. All aircraft, British and foreign, fixed- and rota- 
ting-winged, powered and unpowered, which are airborne on the 
hour at any hour are to be recorded, those in airways, zones and 
ADRs (advisory direct routes) by the Air Traffic Service and others 
by special log-cards issued individually to owners of every aircraft 
known to be airworthy. 

The MoA has distributed convenient cards of knee-pad size, 
complete with a cardboard backing, on which a pilot can easily 
note, in flight, at each hour, these details: latitude and longitude, 
or geographical position; origin and destination; height to the 
nearest 500ft; and a number denoting whether he is engaged in 
transport, aerial work, training, pleasure, business or test/develop- 
ment. The MOA first consulted with ABAC, BAUA, BGA, BIATA, 
IATA, PFA, RAeC and SBAC, all of whom agreed to help. Indi- 
vidual returns are to be treated as confidential. 

The census will be repeated each summer and winter, possibly 
for less than a week at a time. It has been suggested (neetless to 
say, not in Ministry circles) that as many private aircraft as possible 
should take to the air frequently during the census week in order to 
avoid giving the impression that uncontrolled airspace is not much 
used and can be assimilated into zones and airways. Only recently, 
MOA appropriated a very large slice of uncontrolled airspace east 
of the London Terminal Area as additional manceuvring space 
for radar sequencing.. The network of cross-Channel service routes 
between Southend, Le Touquet and Rotterdam now combine with 
the extended TMA to form a complicated barrier for VFR flying 
over South East England. 


IN BRIEF 


The Duke of Edinburgh is to attend the ceremony of laying-up the 
standard of 601 Sqn, RAuxAF, at St Clement Danes Church on 
Tuesday, December 19. The duke was Honorary Air Commodore of 
the squadron before its disbandment. 


The Guild of Air Pilots and Air Navigators is to hold its fourth livery 
dinner at Innholders’ Hall, London EC4, on Wednesday, January 10. 


Nine new West German Air Force squadrons are being formed, 
some of which should be in service early next year. One is of F-104Gs, 
three of Fiat G.91s, three of F-86s and F-86Ks and two of Noratlas 
transports. 


Production of the Scottish Aviation Prestwick Pioneer has now 
ceased, after 14 years, during which 56 of these aircraft have been sold. 
Production of the Twin Pioneer, 90 of which have so far been sold, is 
continuing. Ten are at present being built for the Malayan Air Force. 


The president’s medal of the Photogrammetric Society was being 
presented to Mr J. A. Eden, arics, at the society’s annual general 
meeting last Tuesday. At the meeting, Mr Eden was giving a paper 
entitled Some General Observations on Photogrammetry. 


The Canadian Aeronautical Institute and the Canadian Astronautical 
Society are to merge, and will be known as the Canadian Aeronautics 
and Space Institute. Headquarters will remain at 77 Metcalfe Street, 
Ottowa, the present offices of the Canadian Aeronautical Institute. 


The Canadair CL-41 jet trainer recently returned to Montreal after 
its six-week sales demonstration tour in Europe. Ninety-six flights 
were made for air force and airline pilots, and government officials 
in Sweden, Germany, Holland, Belgium and Switzerland. The first of 
190 CL-41s for the RCAF is due to go into service in 1963. 


Dr J. V. Dunworth, cae, has been appointed Deputy Director of 
the National Physical Laboratory in succession to Dr G. Macfarlane, 
who is shortly taking up the appointment of Director of the Royal 
Radar Establishment. Dr Dunworth is at present Deputy Director 
of the Atomic Energy Establishment at Winfrith. 


At the inquest in Weymouth on the crew of a Blackburn Buccaneer 
which crashed on take-off from the aircraft carrier Hermes on August 
31 it was stated that the pilot might have been distracted by a fault in 
the wing-locking warning system. Cdr R. Glendinning, who was in 
charge of the MOA investigation, said that this would have caused him 
either to apply more trim than was intended or to have delayed cor- 
rective action. Verdicts of accidental death were returned on the 
pilot, Lt Cdr Oswald Brown, and the flight test observer, Mr T. D. 

unn. 





First flights of the Slingsby T.49 two-seat sailplarnc were made at 
Wombleton Aerodrome, near Kirbymoorside, Yorkshire, on November 
4. CofA flight tests are currently taking place at Lasham. 

Mr C. J. Wegerif, a director of Dowty Rotol Ltd and deputy managing 
director of Dowty Marine Ltd, has been appointed sales director of 
Dowty Rotol Ltd. He will be responsible for the company’s commercial, 
sales and service departments. 


Lockheed Aircraft Corporation report a net profit for the first nine 
months of 1961 of $16,502,000 (£5,893,571). Sales for this period 
totalled $995,442,000 (£355,515,000), compared with $962,298,000 
(£343,677,857) for the same period last year. 


United Aircraft Corporation have now established a Corporate 
Systems Center at Windsor Locks, Connecticut. Managed by Charles 
M. Kearns, styled vice-president for corporate systems, the facility is to 
“develop, manage, and produce complex space, missile, and other 
military systems.” 

Two new orders have been announced by Saab. One is a contract 
with the Finnish Air Force for five 91D Safir trainers, the third Finnish 
order for the 91D. The other is an order .placed with Saab as Scandi- 
navian distributors for Sud-Aviation helicopters, for five Alouette IIIs 
for the Danish Air Force. This is the first order received by Saab for 
the new Alouette III. 


A painting of the Avro 707 research delta aircraft was presented to 
Mr S. B. Oliver, chief test pilot of Hunting Aircraft, on the occasion of 
his installation on November 9 as new president of the London Society 
of Air-Britain. The painting is the work of Mr Kenneth McDonough, 
a member of the Industrial Artists Group (formerly the Society of 
Aviation Artists). 


Mr John Stroud—well known to readers of Flight as a contributor 
to its pages—has succeeded Mr Owen Thetford as general editor of 
Puinam’s Aviation List. Mr Stroud was with Imperial Airways in the 
early 1930s, and has worked as an aviation journalist and artist ever 
since; since 1945 he and his wife Patricia, have concentrated on com- 
mercial air transport. His next book, Annals of British and Common- 
wealth Air Transport, will be published by Putnam next spring. 


The USAF is claiming further world records for the Kaman H-43B 
Huskie (T53 Lycoming). On October 18 Lt-Col Francis M. Carney 
reached an altitude of 32,279ft, and a week later he registered the 
following figures for helicopter time-to-height records; 3,000m (9,842ft), 
2min 44.5sec; 6,000m (19,684ft), 6min 42.3sec; 9,000m (29,526ft), 
14min 11.5sec. An Alouette holds the 9,000m record which has stood 
at 17min 43.9sec since June 1958. The Huskie’s initial rate of climb 
is higher than that of any operational World War II fighter. 
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FROM ALL 
QUARTERS... 





DIE MEISTERFLIEGER: Fouga Magister- 
mounted members of the Anglo-German 
aerobatic team formed at Landsberg, 
Bavaria, where the RAF Mission to the 
German Air Force is based, in action 
(above) and on the ground. From left 
to right: Fit Lt R. Hoggarth (leader), 
Fit Lt Forster, Maj E. Willie, Fg Off 
D. W. McSweeny, St Fw H. Haeger 
and Hpt Fw E. Czullay. A photograph 
of an Anglo-German Fouga Magister 
formation of 16 aircraft, mounted in 
honour of a visit by the CAS to the 
RAF mission, was published in ‘‘Flight"’ 
for October /2 





Aiding Kenya 

MORE airborne aid was sent to Kenya last week, following an 
SOS from the Governor, Sir Patrick Renison, when four RAF 
Beverleys flew out carrying four Sycamores, which had been par- 
tially dismantled for loading inside the Beverleys. Extra crews had 
been sent on ahead, so that all the aircraft could start operating as 
soon as possible after arrival at Eastleigh, Nairobi: they are being 
used to drop food to starving villagers cut off by floods, and to 
rescue the sick and dying. Beverleys based at Eastleigh and Aden 
are already engaged in supply-dropping; Royal Rhodesian Air 
Force Dakotas have also co-operated; and the part played by RAF 
Twin Pioneers in Kenya relief is referred to on page 798. 


Discussing Aerial Farming 

AN all-day meeting on Uses of the Aeroplane in Agriculture has been 
arranged by the Agricultural Aviation Group of the Royal Aero- 
nautical Society and is to take place on Wednesday, December 13, 
in the lecture theatre at 4 Hamilton Place, London WI, from 
10 a.m. to 5.30 p.m. Four lectures are being given, each of which 
will be followed by a discussion. Wg Cdr P. R. Hatfield of Airspray 
(Colchester) Ltd is speaking on The Operator's Year; Dr Myles 


TWO DEREKS were honoured at the Air Public Relations Association 
reunion last Thursday when Derek Wood (centre) and Derek Dempster 
(right), co-authors of “‘The Narrow Margin,” a study of the Battle of 
Britain, received the C. P. Robertson Memorial Trophy, awarded annually 
for the best presentation of the RAF to the public. It was presented to 
them by the Secretary of State for Air, Mr Julian Amery (left) 
















Crooke, of the Department of Forestry at Aberdeen University, 
on Aerial Treatments in Forest Areas; and Prof J. W. Calder, 
of Twyford Seeds Ltd, and Mr H. M. Lawson, advisory agrono- 
mist to Dow Agrochemicals Ltd, on Chemical Cultivation and Re- 
seeding from the Air. Three other speakers will be giving short talks 
on Agricultural Aircraft for the Future—Capt J. Summerlee of the 
BEA Helicopter Experimental Unit on the helicopter, Mr K. H. 
Greenley of D. Napier & Son Ltd on the gyrocopter and a lecturer 
(to be announced) on fixed-wing aircraft. Discussions will follow 
each of these talks. 


Norair N-156 Family 


ACCORDING to the US Aviation Daily, Northrop Corporation 
is “stepping up promotion” of the N-156 light supersonic fighter, 
which was fully described in Flight for January 8, 1960. Norair 
Division are trying to sell two advanced versions. The N-156C 
would be a multi-purpose day aircraft, capable of fulfilling a variety 
of missions merely by fitting alternative nose sections and appro- 
priate plug-in equipment. More fundamental changes could lead 
to the N-156D (larger wing, more fuel, greater pylon loads and 
equipped for carrier operation), and the ultimate N-156E, which 
would have 6,800lb-thrust afterburning versions of the GE CF-700 
aft-fan engine. 


Sipa Antilope with Astazou 

NOW under construction at the Sipa factory at Suresnes is the 
Sipa 251 Antilope, a 300 m.p.h., four-seat executive aircraft 
powered by a single 560 h.p. Turboméca Astazou turboprop. The 
design has been prepared in conjunction with the Italian company 
Procaer, and the 251 Antilope to some extent resembles the Picchio. 
The structure is, however, all metal and tip-tanks are fitted. Prin- 
cipal characteristics are: 

Span, 32ft 10in; length, 27ft 7in; wing area, 145 sq ft; empty weight. 
1,6701b; gross weight, 3,180Ib; wing loading, 20Ib/sq ft; weight; power 
ratio, 5.7lb/h.p. Performance: maximum speed, 318 m.p.h.; cruising 
speed, 306 m.p.h.; stalling speed, 66 m.p.h.; take-off distance to S0ft. 
820ft; initial climb, 3,120ft/min; range, 1,030 miles. 


POWERPLANT RE-BORN: Last week we related how Sir Geoffrey de 
Havilland, together with founder-members of his company, met recently 
at an informal ceremony to start-up a replica of the 45 h.p. de Havilleid 
flat-four aero engine of 1910. The replica—shown in this small repro- 
duction of a D.H. drawing—was built by company apprentices as part of 
their training, using drawings which appeared in a 1910 issue of “Flight” 
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A photograph taken 
during the initial stage 
at Lasham; the 80ft 
span dwarfs all con- 
ventional sailplanes 


ee 
Tat 











Southampton’s Man-powered Aircraft 


HE idea of designing a man-powered aircraft arose during a 
maths lecture in the spring term of 1960. Design work 
began in earnest the day after finals at Southampton Uni- 
versity in the following July. By the end of September the project 
design was complete, and a report was submitted to the Man- 
Powered Aircraft Group Committee of the Royal Aeronautical 
Society, in the hope of receiving financial help which had been 
announced by the committee as being available. Support was given 
to the project by Prof Richards and the department of Aeronautics 
at Southampton, and detail design and planning was started. 
Construction started in January 1961 and was finished in September. 
Meanwhile, a promise of a grant of up to £1,500 was received from 
the Royal Aeronautical Society in February, and without their help 
the achieved rate of progress would not have been possible. 

Since early September trials have been carried out at Lasham 
Gliding Centre, with Derek Piggott, the chief flying instructor, as 
pilot. After many ground tests and “hops” the first real flight took 
place at 4.30 p.m. on Thursday, November 9, 1961, at Lasham, as 
reported in Flight last week. The flight was seen by a number of 
independent witnesses, who were almost as surprised as the designers. 
The flight speed was fairly constant during the climb, thus showing 
that the height was achieved by propeller thrust and not by using 
kinetic energy attained during the ground run. The flight was 
thus a true unassisted take-off and flight under man-power alone. 

The design work started with horsepower tests on members of a 
local cycling club. A reclining seated position, taking the reaction 
of the leg thrust on the back and leaving the hands free to apply 
control movements, was found to be satisfactory both for power 
output and control, and also proved to be comfortable. The results 
of these tests confirmed the work of Dr Wilkie, as reported in the 
Journal of the Royal Aeronautical Society (August 1960). These 
results also meant that a fuselage with low frontal area and good 
forward vision could be constructed. A conventional high-wing 
monoplane was chosen, rather than a helicopter (which is less 
efficient), or an ornithopter (about which little is known), the aim 
being to have an aircraft flying as soon as possible. Although the 
aircraft relies on ground effect, it was considered that a low-wing 
configuration would gain little, and increase the problem of tip 
clearance while the aircraft was on the ground. 

Conventional materials, i.e.. wood and fabric, have been used in 
preference to some of the newer materials such as plastics, because 
of the great difficulty in using the latter efficiently. For example, 
Durestos could have been used for the spars, but for the curing 
process required. However, a limited use of expanded polystyrene 
has made for the tips of the flying surfaces. 

The horsepower required for level flight depends on wing area, 
weight. Ci and Cp. Variations were played on the size and 
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shape of the wing and other structure until what appeared to be the 
optimum design was found, requiring about 0.4 h.p. to be exerted 
by the pilot to sustain steady level flight. 

Since there seemed to be no obvious advantage in a two-seater— 
except for power continuity—a single-seater was preferred, on 
account of its simpler configuration. A major consideration in the 
design was ease of construction with a minimum of jigging. 

Wind-tunnel tests on a j-scale model were carried out at full- 
scale Reynolds number, in order to check the drag and to measure 
lift and pitching moment. After suitable fillets had been added to 
improve the flow at the pylon/wing junction, the measured lift and 
drag agreed closely with the calculated values. As mentioned in 
last week’s Flight, a two-dimensional wing section was made in 
order to develop a practical method of wing construction. This 
section was subjected to a large number of structural and aero- 
dynamic tests, and from these the construction used in the actual 
wing was evolved. It was found possible to maintain laminar flow 
up to 60 or 70 per cent of the chord by careful smoothing of the 
leading-edge profile, using ;;in balsa sheet covering up to 20 per 
cent chord. 


BY THE DESIGNERS 








For ease of transport and ground handling, the wing was made 
in three sections. Two spars were used, as this simplified the 
problem of jigging and incorporating aerodynamic twist. The 
spars were made from laminated spruce with girder webs, and were 
joined by cross-bracing to form a torque box resulting in a wing 
which was extremely stiff in torsion. The ribs were of the girder 
type made in spruce and balsa, as this proved to,be the lightest form 
of construction. Conventional ailerons were constructed integral 
with the wing and detached later, thus avoiding a separate aileron 


ig. 

All the metal fittings were bonded to the wood by Araldite epoxy 
resin, and elimination of bolts resulted in a great weight-saving. 
The remaining structure is entirely glued using Cascamite urea- 
formaldehyde synthetic resin. The construction of the fin and tail- 
plane is similar to that of the wing, the whole surfaces being made 
to move to improve control and simplify construction. For the 
fuselage a basic slab-sided box section with light fairing was chosen 
for ease of construction; and, in any case, the fuselage is very small 
compared with the wing, so that any improvement to be gained by 
using a more elegant shape was not considered worthwhile. The 
nose fairing is removable to allow the pilot to climb into the seat, 
which was placed between the front and rear wing spars to obtain 
the correct c.g. position. The pilot is well protected against injury, 
since the spars are the strongest part of the structure. 

All the main loads due to landing, the drive mechanism and the 
propeller thrust are taken on a light-alloy structure to which the 
wing and fuselage are bolted. The framework has been consider- 
ably modified as a result of initial undercarriage difficulties. It now 
consists of a 27in racing cycle wheel at the rear and a Yin light-alloy 
at the front. The latter is sprung and is free to castor. 

The most severe problems have been met with the drive mech- 
anism. It consists of a 3in Renold chain to drive the back wheel 
from the pedal cranks, and a twisted flat steel belt to drive the 
propeller shaft from the back wheel. The belt, which is 0.008in 
thick spring steel, is joined by two rows of spot welds and annealed 
in the region of the weld. in order to increase the coefficient of 
friction, and hence reduce the initial tension required in the belt, it 
is coated with “belt-stick.”” A flexible shaft drive is used at the top 
of the pylon to tilt the thrust axis through a small angle. The 
propeller is permanently geared to the back wheel, which can free- 
wheel relative to the pedals. This may influence the output by the 
pilot, but is a precaution against possible shock loads on landing. 

The propeller has a light-alloy tubular spar and sheet metal ribs. 
The space between the ribs is filled with solid balsa, bonded to the 
ribs with epoxy resin. Tests under full-scale conditions were made 
on the propeller in the low-speed section of the 7ft x 54ft tunnel at 
Southampton University. The cruising speed for the propeller is 
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Southampton’s Man-powered Aircraft . . . 


240/250 r.p.m. at the cruising forward speed of 30ft/sec, which 
accounts for the high geometrical pitch. 

~vseee = « Albthree-controlsare-mounted-on-one control bar actuated by 
the hands. The senses of the controls are conventional, the rudder 
control being superimposed on the aileron and elevator controls. 
The control bar is positioned in the wing leading edge; the pilot’s 
hands go through the front spar web and his elbows are supported 
by rests in the wing. This position seems to be the only one possible 
in the limited space. Many types of covering were considered, and 
eventually parachute nylon was chosen because of its strength and 
lightness (20z/sq yd, doped). Ordinary glider dope was used to 
tighten the fabric; at first only two tightening coats were used, but 
it was subsequently found necessary to use two more coats—in 
spite of the weight penalty—because of the slackening effect of 
the damp atmosphere. 

For initial trials, skids were fitted at the wing joints to protect 
the wing tips, and these have already prevented a considerable 
amount of damage. The tailplane is protected from contact with 
the ground by a tail skid attached to a fuselage longeron. The final 
weight of the aircraft is approximately 130Ib, which compares well 
with the design estimate of 124Ib 

No trials have been tried so far using a tow car or a small engine, 
as has been suggested, since the problem of producing power is at 
this stage secondary to that of controlling the aircraft; in fact Derek 





_ 


This early configuration, which was modified after initial taxying trials, 
may be compared with the final design sketched below 


Piggott has said the take-off was a fairly easy matter as regards 
supplying the necessary power. 

One of the inherent problems of an aircraft of this nature is its 
high inertia about the rolling and yawing axes, and its small control 
forces. This means that the response of the aircraft to control move- 
ments in the lateral plane is slow, and when flying close to the 
ground this can be serious. If either a swing or roll develops it 
could cause a wing tip to touch the ground before the controls can 
act. This seems to be the most likely explanation of the ground 
loops which have been experienced. Development of the machine 
is continuing. 

ANNE MARSDEN, DAVID WILLIAMS, ALAN LASSIERE 


Evolution of the aircraft, discussed in the accompanying article and in last week's issue, has finally led to this configuration. The central 


inset shows how three-axis control movements are passed through a 


“handlebars” mounted in a universal ball-joint, and thence through 


key rings to nylon fishing-lines. The words “adjustable tip’’ in the smaller drawing refer to small extensions added to the original propeller. The 


key to the drawing is :— 


|, flexible propeller drive; 2, nylon tension-roller for 0.008 » 0.Sin steel belt; 3, high-pressure 27 x 
1; 7, light-alloy tubular frame; 8, contro! column; 9, leading edge |/i6éin balsa sheet; 10, aircraft covered in 





chain and light-alloy chainset; 6, levered 


1 .7Sin tyre, freewheel hub; 4, propeller drive pulley; 5, racing-type 3/32in 


parachute nylon (approx 700sq ft, weighing 6ib); i, 0 ae endl ribs, Cascamite one-shot glued, balsa capping strips; !2, light-alloy sheet; 13, hand-holes to contro! crossbar; 
14, light-alloy tubular pylon; 15, ground-adjustable propeller (for construction see text) 
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The abortive launch of a 
USAF Atlas E missile from 
Cape Canaveral on Novem- 
ber /0, reported in last 
week's issue, is dramatically 
illustrated in these two pic- 
tures. A squirrel monkey 
was carried in the nosecone 
of the rocket, which was 
intended to make a 5,000- 
mile flight down the Atlantic 
Missile Range from the Cape 


TITOV ON FILM 


Good-quality orbit-to-ground pictures and the sight of an actual 
Soviet rocket-exhaust are among the attractions of Again to 
the Stars, the colour film of Maj Herman Titov’s flight, which was 
shown privately at the Soviet Embassy last week prior to its general 
release in this country. Broadly similar in approach and content 
to the Gagarin film, the new production offers a few extra technical 
titbits and a glossier, almost Hollywood style, with the muscular 
Major showing himself a worthy Tarzan-type star. 

“Extensive physical and psychological training, sometimes in 
very difficult conditions “included bouncing on a trampoline, swing- 
ing on a man-sized version of a child’s swing—but simultaneously 
rotating about his own longitudinal axis as well as about the cross- 
bar of the swing—and balancing on the edge of a large, flat, tilting 
disc. 

Wearing cute light-blue shorts, and wired for heartbeat, Maj 
Titov makes a speed of some 5km/sec while running on an endless 
belt. He is placed in a test capsule which is then rotated simul- 
taneously and rapidly about three axes—answering questions, we 
are told, the while. In an isolation chamber he experiences complete 
silence for “many, many days,” dreaming of his childhood and 
unexpectedly reciting verses by Pushkin. 

He becomes familiar with the interior of a Vostok 2 cabin mockup. 
The spaciousness of the cabin is emphasized as he has to lean for- 
ward and upwards from his seat, stretching out his arm to adjust 
the position-indicating instrument which incorporates the small 
central globe. 

After centrifuge training comes practice seat-ejections from a 
tower, and from a modified II-28 aircraft. One sequence in the 
film gives a close-up of the rocket ejection from the Il-28. We 












Maj Robert White 
(centre) is congratu- 
lated by Col Charles 
Yeager (left) and 
Brig-Gen Irving L. 
Branch, commander 
of the Air Force flight 
test centre at Ed- 
wards AFB, after his 
4,093 m.p.h. flight in 
the North American 
X-1 5 research aircraft 
on November 9 (re- 
ported last week) 
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see Maj Titov, but not his spacecraft, descend by parachute into 
the sea, and float around in an inflated dinghy. 

He has a serious talk with his doctor. What did he think about his 
training? How did he feel about Gagarin’s flight? As he watched 
Gagarin’s launch, Titov says, he was worrying for his friend. A 
“special medical and scientific commission” considers whether 
Maj Titov is ready to go into space, concludes that he is, and its 
chairman signs the appropriate papers. 

At the launch site, transparent overlays scribed with orbital 
sine-curves are moved over map tables, and checks are made that 
ground stations, “ordinary ships” and “special ships’’ are standing 
by. After pre-flight medical tests similar to those shown in Gaga- 
rin’s film, the cosmonaut gets into his blue inner suit, orange outer 
suit and helmet, and the launch-pad bus. Immediately behind him 
in the bus sits the anonymous “Cosmonaut No 3,” also fully 
clothed for flight. In case of emergency prior to launch, he would 
take over. 

The launch pad itself is familiar to those who saw the Gagarin 
film. Farewell greetings from his khaki-shirted colleagues; the 
climb up the steps to the lift platform; the inclined upward journey 
in the lift. 

In the Vostok, Titov checks his communications and pulls on his 
gloves. Meanwhile, in a large room which is clearly not a control 
centre but might be intended to give that impression, two large wall 
maps light up and people sitting at long tables appear to be preparing 
to be busy. Back to the pad, or to a pad, where the orange exhaust 
of a single-chamber rocket is seen firing down from a raised frame- 
work, and clouds of smoke and steam arise. 

As the vehicle rises (modestly keeping its bottom end concealed 
behind the clouds of smoke) those among the audience who saw 
the Gagarin film are again faced with a familiar friend—the same 
type of launch vehicle which was depicted as having launched Vostok 
1. On the evidence of the two films, the vehicle shown is not the 
vehicle which launched Vostok 1 and/or Vostok 2. It bears a strong 
resemblance to the short-range Soviet ballistic missile which has been 
publicly shown in May Day parades in Moscow since 1957. 

Separation of the spacecraft from the rocket is indicated in the 
film by a blurring of an oscilloscope trace. A model of the Vostok, 
shown against a dark sky background, is seen to have a blunter 
nose than previously indicated, a liberal supply of whip and “‘paper- 
clip” aerials, the annulus shown in the large model carried under 
the Mi-6 helicopter at the Tushino air show, and two fin-shaped 
panels protruding from opposite sides of the central body of the 
spacecraft. 

As the progress of the flight is recounted, the most fascinating 
sequences in the film are the pictures of the Earth stated to have 
been taken by Maj Titov from the cabin of his spacecraft. Black- 
and-white stills pictures have been published previously, but the 
colour is here seen to add a new dimension. No recognizable 
coastline is evident, but straight-edged areas of subdivided land— 
possibly large farms—are visible in at least one shot. 

If the sequence purporting to show Titov and parachute immedi- 
ately after landing is genuine, which it is not, he must have de- 
scended within about one yard of the highly skilled camera crew 
engaged in filming Again to the Stars. Notwithstanding the 
added and acted scenes, however, this is a well-made and fascinating 
film of an impressive achievement. KENNETH OWEN 
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RUSSIA’S PACIFIC TESTS 


scientists and constructors have prepared for testing more 

powerful and perfected variants of multi-stage carrier-rockets 
for space purposes. Launches of these rockets without final stages 
will be carried out into a region of the central part of the Pacific 
Ocean bounded by the following co-ordinates: 


O= September 11 the Soviet Union announced: “Soviet 








North latitude 10°20" 11°30" 
910° 8°05’ 

West longitude 170° 30° 167°55" 
166°45’ 169°20° 











Launches will be carried out in the period from September 13 
to October 15.” 

A series of eight tests ensued, the period being extended to 
October 30. Surprisingly little attention has been devoted to the 
series, despite its obviously outstanding interest. Apparently this 
is because Western news agencies have not been able to make much 
out of the brief Russian communiques. As reported in the West 
they have all sounded much the same; but close attention to each 
communique reveals that this is far from being the case. The pur- 
pose of this article is to build up a picture of the test series, chiefly 
on the basis of these communiques. 

The area designated in the Pacific is approximately diamond- 
shaped. The side facing the Soviet Union is 253.5km long. The 
other sides, in clockwise order, are 287km, 306km and 299.5km. 
The area lies not far from the course along which both Vostoks 
emerged from Russia. Was this test series also launched from 
Baikonur? The communiques invariably describe the range 
involved as “over 12,000km"—with one immensely significant 
exception as we shall see. The town of Baikonur is at 47°46’ N, 
66°01’ E, but the ““Cosmodrome” must be a considerable distance 
away. In their record claim to the FAI the Russians gave the 
location as 47°N, 65°E—an obvious approximation, but the most 
accurate figures we can use. To the central part of the designated 
area the distance along a great circle is 11,800km. It is difficult to 
reconcile this with Baikonur. But an important factor is where in the 
diamond area the rockets fell. Flight would be grateful for any 
information which readers may have; US ships observed the tests 
and reports are understood to have been published. Provisionally 
we may conclude that the rockets came from the general region of 
Baikonur, and passed fairly closely over the route of the Vostoks. 
Doubtless this is a range uniquely equipped for telemetry and com- 
munications. The communique issued after the third launching 
supports this deduction. 

The first launch came on September 13. Four days later came 
the second, and four days later the third. There was now a 16-day 
break before launches were resumed at a comparable rate. Thus 
the first three launches form a group by themselves, and the last 
five form a second group. This grouping becomes especially clear 
from the contents of the communiques. The first group has the 
character of proving-out a “new, more powerful multi-stage carrier- 
rocket” to the stage of complete readiness for launching spaceship- 
satellites. The first two launches are straightforward trials, the third 
a conclusive verification of reliability. Here are significant excerpts 
from the first launch communique: “‘a new, more powerful multi- 
stage carrier-rocket” . “the action of all its stages” ... “the 
model of the final stage reached the water surface with a deviation 
less than Ikm”. . . “the penultimate stage, having functioned, was 
destroyed in entering the denser layers of the atmosphere.” Clearly 
it is at least a three-stage rocket, and the final stage is a known 
quantity. Probably it is the same final stage as used with the Vos- 
toks, possibly the same as with the Luniks. 

The second launch communiqué is virtually a repeat of the first. 
The model of the final stage fell in the immediate vicinity of the 
point of impact of the first. 

But the third launch plainly brings the group to an end. Its 
importance merits full translation of the communique: 

“On September 21 of this year in the Soviet Union the scheduled 
launch of a carrier-rocket into the central part of the Pacific Ocean was 
successfully carried out. 

“The aim of the launch was the verification of the reliability of a new 
carrier-rocket and the ‘accuracy of its system of guidance, and also 
the working-out of the interaction of the automatic measuring com- 
plex and means of communication for placing spaceship-satellites 
into orbit in the future. 

“The model of the final stage of the rocket, adapted for passage 
through the dense layers of the atmosphere, reached the water surface 
of the ocean with high accuracy relative to the point aimed at. 


“Launches of carrier-rockets in the earlier-designated area will be 
continued in accordance with the intended plan.” 

Here we have then a new, more powerful carrier-rocket ready in 
every respect for a new phase in the Soviet space programme, 
And obviously, if any launch in the series came from the Baikonur 
Cosmodrome itself, this dummy run for orbiting a spaceship is 
the logical choice. Surprising corroboration is the fact that for 
this launch alone the distance “over 12,000km” is not quoted. 

The series is now broken for 16 days. Its resumption is announced 
in the longest and most informative communique of all issued in 
connection with the tests. Here is a full translation: 

“In accordance with the intended plan, on October 7 of this year in 
the Soviet Union at an exactly determined time, there was carried out 
the successful scheduled launch of a multi-stage carrier-rocket of a 
new type into the central part of the Pacific Ocean. 

“The flight of the rocket and the work of all its systems and stages 
went strictly in accordance with the set programme. 

“A fundamentally new system of guidance ensured impact in the 
given region with very high accuracy. 

“According to the data of the system of measurement, the model of 
the penultimate stage of the carrier-rocket reached the water surface in 
the immediate vicinity of the intended point of impact. 

“The distance of the point of impact from the place of starting was 
greater than 12,000km. 

““Special vessels in the central part of the Pacific Ocean, equipped with 
various measuring apparatus, made all the measurements called for by 
the programme. 

“With the object of further accumulation of experimental facts, 
launches of new powerful carrier-rockets in the earlier-designated area 
will be continued.” 


Soviet Rocket Tests September-October 196! 











No.; Date |Dayssince| Final Penultimate | Range Accuracy 
previous stage stage (km) 
test 
! Sept 13 _ Model Destroyed in Over Deviation less 
re-entered| atmosphere 12,000 than | km 
2 | Sept 17 4 Model — Over Immediate vici- 
re-entered 12,000 | nity of cr of 
(1) 
3 | Sepe 2! a Model — Not High accuracy 
re-entered stated 
4 |Oct 7 16 None Model Over | Very high accur- 
re-entered 12,000 | acy. Immediate 
vicinity of point 
intended 
5 | Oct 12 5 None Model Over | High accuracy. 
re-entered 12,000 | Immediate vici- 
nity of point 
intended 
6 | Oct I5 3 None Model Over High accuracy. 
re-entered 12,000 | Immediate vici- 
nity of calculated 
point 
7 | Oct 22 7 None Model Over High accuracy 
re-entered 12,000 
8 | Oct 28 6 None Model Over High accuracy 
i re-entered 12,000 




















Apart from the reference to a fundamentally new type of guid- 
ance and the exceptional emphasis on the accuracy achieved, the 
re-entering body has now become a model of the penultimate stage. 
It is plain that the test is of a totally different character from the 
third. No longer is the objective to establish reliability of a complete 
rocket. The interest has switched to a newly introduced lower stage 
or stages. After the tone of finality in the third communique a 
development of this sort was to be expected. We are encouraged 
to interpret the reference to a “carrier-rocket of a new type,” which 
at first sight was not necessarily significant, as meaning a rocket 
embodying a new advance in technology or size compared with that 
tested in the first three launches. The complete rocket will probably 
have four stages. 

The fifth launch communique leaves us to assume that this 
launch involved a similar rocket to launch four, because it again 
refers to a model of the penultimate stage, as do all subsequent 
communiques. Significantly, it also announced that the period for 
launches is extended from October 15 to October 30. “In connec- 
tion with the broadening of the programme of scientific investiga- 
tions for the further conquest of space, Tass is empowered to state 
that launches of carrier-rockets into the region of the central part 
of the Pacific Ocean, designated in the Tass communique of 
September 11, 1961, will be continued to October 30, 1961.” 

Had the Russians come up against an unexpected difficulty, or 
unexpected success ? 

It seems the latter. Unexpected difficulty would surely lead to a 
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AIR CARGO SPECIALISTS* PLAN NEW FREIGHT SERVICES WITH SWING-TAIL FORTY FOUR 
In the light ef current developments in Air Cargo, Inevitably, the disposal will result in a “profitable 
we challenge you to consider this statement: loss.” because it can be shown that the Forty Four 
‘ne time has come to make a searching reap- ARE YOU is the only all-cargo aircraft able to operate ata 
{ Sa f air freight operations if tt ey are being profit, either domestically or internationally under 
fonducted with obsolete piston-powered passen READY the new low freight rates. In a short period of time, 
Jer aircraft that have been converted for carg the losses incurred on the sale of the outmoded 


converted equipment will be recovered by the 





4 yh they may still represent a m m 1 swing-tail Forty Four. Any General Dynamics or 
lar book investment, should now be disposed of, Canadair official would welcome the opportunity 
notwithstanding current market prices, and re- to discuss this in more detail 


placed by the modern all-cargo Canadair Forty Four. *Flying Tiger Line /Seaboard World Airlines/ Slick Airways 


CANADAIR cenerac ovnamics GIIIMTD 


Please address enquiries to European Representative: John C. Winterburgh, Canadair Services Limited, Princes House, 190 Piccadilly, London W.1., England. 
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IGMT SAFETY FOUNDATION 
MEMBER 


TERRAVISION—A simulator for 
visual flight training can be used 
in training for the critical bad 
weather break-out phase. 


With TERRAVISION the pilot 
may practise visual approaches and 
take-offs, missed approaches and 
climb-outs with full or asymmetric 
power. TERRAVISION simulates 
both day and night conditions from 
zero to 4} nautical miles visibility. 


ADOPTED BY THE ROYAL AIR FORCE AND BRITISH EUROPEAN AIRWAYS 


GENERAL PRECISION SYSTEMS LIMITED 


AYLESBURY, BUCKINGHAMSHIRE, ENGLAND 
Telephone AYLESBURY 4611/7. Telex. 83130 
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more lengthy interval before the next launch. But launch six 
follows launch five in only three days—the shortest interval of all. 
And into the extra 15 days go two more launches, at seven-day 
and six-day intervals respectively. It seems that a programme origin- 
ally planned for six launches was extended to eight. The Russians 
found it possible to go ahead further than originally planned. 
The communiqué for launches six and seven are very short, adding 
little. The last communique, following launch eight, sums up the 
series :— 

“On October 28 of this year in the Soviet Union was carried out the 
scheduled launch of a multi-stage carrier-rocket into the region of the 
central part of the Pacific Ocean over a distance greater than 12,000km. 

“The flight of the rocket took place in strict correspondence with the 
set programme. 

“The model of the penultimate stage reached the water surface with 
high accuracy relative to the calculated point of impact. 

“With this launch the intended programme of scientific research is 
successfully completed. 

“In the process of conducting launches of carrier-rockets valuable 
scientific facts have been obtained, essential for the further conquest 


of space. : . ; i 
“The launches of multi-stage carrier-rockets with high accuracy 
over great distances bear witness to new major successes of Soviet 


rocket construction.” 


How does this series relate to the Russian space programme? 
Some deductions are clear. Since January 1960 the Russians have 
been following a course designed to achieve and medically investi- 
gate manned flight in orbit—Phase 2 of their programme, according 
to the analysis given in Flight, August 17, pages 230-1. The direc- 
tion of this phase has been so unmistakable that the next step seems 
certain to be a close-orbital flight in a Vostok lasting from three to 
seven or more days. This will require virtually the same rocketry 
as previous Vostok launches. 

But we have the plainest evidence, in the first three launches of 
the recent series, that the Russians are ready to do something which 
will require an advance in rocketry. Perhaps the phase of close- 
orbital Vostok flights is already over. Perhaps there will be 
one more launch only. Phase 3 seems closer than anticipated. It 
may begin with the introduction of a heavier spaceship-satellite 
capable of significant changes of orbit; or with the injection of a 
Vostok into a fairly elongated ellipse, with subsequent re-entry at 
near-parabolic velocity. 
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So much for the meaning of the first three tests. In the second 
group of five there is littke doubt that we see early trials of a rocket 
the Soviet Union plans to use in a still later phase of her programme. 
With five successes achieved in a series of firings following each 
other so rapidly that any abortive launch would surely have 
created an obvious gap, the rocket has made astonishing progress. 

The final importance of the tests is that they throw new light on 
the development of Russian rocketry. The tests of January 1960 
introduced the Vostok rocket, which orbited the first spaceship- 
satellite the following May. All spaceship-satellites have weighed 
about 10,000Ib. But Soviet spokesmen, Maj Gagarin among them, 
have repeatedly said that the rocket could orbit payloads many 
times greater. This seems logical for independent reasons (we 
might expect up to, say, 40,000Ib). The later tests in July 1960 and 
the first three launches of the recent series appear to represent 
preparation of the rocket for such heavier payloads. The July 
1960 tests may in particular relate to the 14,295lb Sputnik 7 and 
the Venus probe. In view of these considerations the last five 
launches of the recent series show up even more plainly as trials of 
a basically new rocket. 

We can now formulate the progress of Russian launching 
vehicles as follows :— 


First: For Sputniks Oct 57-May 58 Original ICBM 
1, 2 and 3 (probably two 
stages) 
Second: For Luniks 1, Jan 59-Oct 59 Original ICBM 
2 and 3 plus extra boost 


and new final stage 
(probably three 
stages in all) 
Vostok rocket, 
tested Jan 60 
(probably three or 
four stages, with 
same final stage as 
Luniks) 

Trials Oct 61 


Third: For spaceship- 
sats, Sputnik 7, 
Venus probe 


May 60-present 


Introduction 
probably 1963 


Fourth: For advanced 
space explora- 
tion 


We are familiar with the performance of the first and second 
vehicles. There is some information about the third, from which 
we can make a guess about the fourth. The next Soviet experiment, 
other than a close-orbital Vostok launch, should go far to clarify 
our concept of the key third vehicle. Tony DEVEREUX 





TRANSIT SUCCESS 

A successful double launch of the US Navy’s Transit 4B and 
TRAAC (Transit research and attitude control) satellites was made 
by Thor-AbleStar vehicle from Cape Canaveral on November 15. 
Each satellite weighs approximately 200Ib, and both were placed in 
similar 528-582 mile orbits with an orbital period of 105.8min. 

Transit 4B was stated to be the last of the present series in the 
Navy’s experimental navigation satellite system tests. If its naviga- 
tion signals prove accurate enough, it may be used as the first 
satellite in a four-satellite system which the Navy hopes to have 
working by late next year to give navigational fixes to ships any- 
where in the world. It carries an atomic generator to power two of 
its four transmitters. 

The piggyback satellite TRAAC was designed to check the 
feasibility of using the Earth’s gravitational field to keep the 
satellite permanently stabilized with one side directed towards the 
Earth. Approximately two weeks after launch the attitude-control 
experiment will begin, using an extending 100ft copper-tube aerial. 


RANGER FAILURE 

The National Aeronautics and Space Administration’s postponed 
attempt to launch the Ranger 2 spacecraft into a 500,000-mile 
trajectory, by Atlas-Agena B rocket from Cape Canaveral, was 
unsuccessful on November 18, when the spacecraft failed to sepa- 
rate from the Agena second stage in orbit at 94-145 miles. 

This was the second failure in the Ranger series, although the 
Ranger | launch of August 23, 1961 did obtain a certain amount of 
useful data. On this occasion the craft was placed in a low Earth 
orbit—105-313 miles—instead of the highly eccentric orbit planned. 

Both Rangers were designed to develop and test basic spacecraft 
technology required for lunar and planetary missions, and to carry 
a number of important scientific experiments. 


DISCOVERER SUCCESS 

The experimental capsule of the USAF’s Discoverer 35 satellite, 
launched from Vandenberg Air Force Base by Thor Agena B on 
November 15, was recovered in mid-air some 650 miles west of 
Hawaii two days later. The payload included human and animal 
tissues and cells, and samples of silicone, bizmuth, iron, lead, 
magnesium, nickel and titanium, in an investigation of radiation 
effects in space. This was the tenth successful capsule recovery in 


the Discoverer series, and the seventh successful mid-air capsule 
recovery. 

NASA’s Bios (Biological Investigations of Space) experiment 
suffered two failures last week. On November 15 a malfunction in 
the Argo D-8 vehicle caused an abortive launch; while on November 
18 the back-up vehicle apparently achieved the planned height 
(1,165 miles) but the recovery capsule descended by parachute “off 
course” into the sea and was lost. 





Dr Eugen Saenger, the West German rocket specialist, is reported 
to have resigned in order to accept a post with the Egyptian Govern- 
ment. 

According to unofficial reports from Moscow, the Soviet Union 
is planning to launch a manned spacecraft on a lunar orbital mission 
early next year, probably from the Vostok launch site at Baikonur. 


Re-entry and recovery capsule of the ingenious but (on Nov |5 and 18) 
unsuccessful Bios | (Biological Investigations of Space) experiment. 
Argo D-8 solid-propellant rockets were used in the launch attempts from 
Point Arguello, California. Details of the experiment were given last week 
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Correspondence 


The Editor of “ Flight”’ is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Monospar Memories 
HE article Vintage Twin in your issue of October 12 was most 
interesting and Mr Cazalet’s letter (Correspondence, 
November 9) prompts me to amplify your editorial comment. In 
June 1933, | was employed by General Aircraft Ltd at their Croydon 
factory as what the Croydon Employment Exchange subsequently 
described as an “improver aircraft bodywork assemb:er,”” and am 
fairly certain to have riveted up either the tailplane or the inner 
wing folding trailing edge assemblies of G-ACHU, which, as he 
says, was an ST.4. 

In June and July 1933, the first ST.6 (G-ACGI), with retractable 
undercarriage, was being prepared for the King’s Cup Race, but 
great difficulty was experienced with the redesigned cowlings for the 
Pobjoy engines, which persistently overheated. It was possibly 
because of the prevailing panic at that time that delivery of 
G-ACHU was made from Hanworth instead of Croydon, but I do 
not think the new Feltham works started production until the early 
months of 1934. In September 1933 all but a few of the Croydon 
employees were laid off and I do not think the others moved to 
Feltham much before Christmas. I remember an extra ST.6 landing 
gear being made for an ST.4 but did not see it installed. 

I may mention that Capt J. W. G. James (who I see is mentioned 
in Dennis Powell's letter on the same page) had then just joined 
Imperial Airways as a pilot on probation and | used to see him 
accompanying Capt O. P. Jones up the long ladder to the cockpit 
of Helena and other Handley Page 42s operating the evening services 
to Paris during the summer of 1933. The late Keith Seth-Smith, 
Hawker’s test pilot, was then an apprentice at General Aircraft 
also. No doubt Mr F. F. Crocombe or Prof S. C. Redshaw, who 
for a time comprised the sole design staff at Croydon under Mr 
Stieger, could confirm the date of transfer from Croydon to 
Feltham. 


Bristol SENRAB 


Coventry’s Airport 
HAVE noted, from recent issues of Flight, the increases recorded 
in traffic at various smaller airports, such as Portsmouth and 
Luton. However, I would like to point out that no mention has 
been made of Coventry Airport, whose traffic has increased by over 
400 per cent this year, to approximately 5,000 passengers. These 
have been carried in Jersey Airlines’ Dakmasters and Heron, Air 
Safari’s Hermes and Vikings, Trans-European Airways’ Rapides 
and Bristol Wayfarers, and Executive Air Transport’s Dakotas. 

I would just like to mention, as a closing note, that there are 
eight ex-Overseas Aviation North Stars awaiting sale at Coventry 
Airport. 

Coventry J. A. REEVE 
[Flight looks forward to chronicling the continuing traffic growth at 
Coventry Airport and congratulates the airport manager and the 
Coventry City Council on their enterprise in issuing an attractive and 
informative pamphlet, a copy of which our correspondent encloses.—Ed.] 


Supersonic Rat-Race? 

S a technician in an aircraft design office, I have taken more than 
A a layman’s interest in recent pronouncements about the pro- 
posed supersonic transport aircraft, and I find myself immensely 
saddened by the prospect. ; 

My concern is increased on two counts: firstly, the unwarranted 
intrusion threatened into the privacy and well-being of millions of 
people who have no stake in the operation, and secondly, the 
immense cost of what will be primarily an international status 
symbol. 

The gain to be expected in reduction of overall journey time will 
be small, even on a transatlantic flight, and the gain to be expected 
from cruising at M3 in preference to M2 seems ludicrously minute. 

Journey cost to each passenger we can expect to be some 20 per 
cent higher than that by present-day transports. The supersonic 
transport will not open up new markets; it will provide marginally 
increased convenience to the usual run of politicians, film-stars and 
expense-account businessmen. 

For the sake of pandering to the delusions of grandeur of these 
people, the general public is expected to endure the disturbance of 
unexpected thunderclaps by day and night, spreading in a band 
some 60 to 80 miles wide under the track of the aircraft. Already, 
in the best Orwellian manner, a start is being made on educating the 
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populace to accept these unwarranted disturbances as a normal 
part of their lives. 

Many advocates assure us that all supersonic flying will be carried 
out over water. But it has also been stated by an eminent authority 
that “it would be literally impossible to assume that one could live 
in an area that at some future date will not be saturated with 
sonic booms” (J. C. Floyd, Journal of the Royal Aeronautical 
Society, September 1961, page 621). One can well foresee how 
this will occur. At the start overland flights will be tried. Public 
clamour will demand that they be confined to overwater routes only; 
but soon the airlines, saddled with immensely costly machines, wil] 
protest that they are being crippled by this restriction, and the power 
of big business will prevail over the interests of the general 
population. 

As a parallel, one can quote the example of the operation of the 
big jets at London Airport. At first, to mollify the local inhabitants, 
movements were not allowed during the night, but now they take 
place throughout the 24 hours, with no consideration for the 
neighbours. 

The problem we are now facing will not be confined to an area 
around an airport. It is likely to be nation-wide, and if I seem to be 
exaggerating the problem, remember the disturbance that was 
caused one night some years ago over a large area of north London 
when a Victor [actually a Javelin, we believe—Ed] exceeded M1. 
By the standards we are now considering, that aircraft was very 
slow. In the paper already quoted, Mr Floyd states: ““The human 
ear responds to the sudden pressure-rise in much the same manner 
as it would respond to thunder, except that the boom from an 
aircraft is of sharper intensity. Therefore, the shock effects would 
be more marked; and, while lightning usually precedes thunder and 
prepares the victim, no warning is available for the sonic boom.” 

We are in danger of committing our industry to squandering 
wealth on a project about as useful as the Pyramids, but not nearly 
so durable. It has been stated that if the industry is to survive it 
must develop the supersonic airliner. With that I cannot agree; 
but if it were true, surely it would be in the national interest to 
divert the skill and brain-power tied up in the industry into more 
useful and worthy channels. It would be tragic to allow such a 
large portion of the nation’s valuable talents to be engaged in an 
occupation of less value to humanity than the manufacture of 
cosmetics. 

The airlines are not really anxious to start operating these 
machines. They are all nervously eyeing their rivals, unwilling 
participants in a rat-race which makes them discard good equipment 
before it is paid for. 

There is obviously a case here requiring early action. The 
Government should declare unequivocally that no supersonic 
flights shall take place over this country, save from the direst 
military necessity; and airlines which flout this ruling, or attempt 
to have it altered for their own commercial benefit, will have only 
themselves to blame when they burn their fingers. 

Birmingham 


Dakota G-AGKF 
N reply to Mr Dennis M. Powell’s request for information on 
BOAC Dakota G-AGKF (Correspondence, November 9), this 
aircraft was sold in June 1949 to SCA Air Nolis as F-BEFQ and 
written-off in a crash during May 1950. 
Odiham, Hants. 


PHUGOID 


G. J. CRUIKSHANK 





FORTHCOMING EVENTS 


RAeS Graduates’ and Students’ Section: Winter Dance. 

RAeS Historical Group: “The Society's Library and Aeronautical 
History,” by F. H. Smith. 

Institute of Transport (West Middlesex Group): “A Pilot's View 
of Air Transport,” by Capt O. P. Jones. 

Society of Environmental Engineers: “The Response of Dynamic 
Systems to Shock Excitation,” by B. H. Venning. 

Guild of Air Pilots and Air Navigators: Professional Licence 
Holders Meeting: Annual Service and a.g.m. 


Nov 24 
Nov 27 


Nov 29 
Nov 29 
Nov 30 


Dec | RAeS Rotorcraft Section: All-day Meeting. 
Dec 2 British Interplanetary Society: “International Law Extra-terres- 
trially Applied,” by Bin Cheng. 
Dec 6 BritiIRE (West Midland Section): Conference on “New Electronic 
Techniques in Non-destructive Testing.” 
Dec 12 RAeS Astronautics and Guided Flight Section: “Military Require- 
ments of Guided Missiles,’ by Brig E w. ison. 
Dec 13 RAeS (Main lecture at Manchester Branch): ‘Airlines’ Approach 
to Aircraft Selection,”’ by M. Niver. 
Dec 13 RAeS Agricultural Aviation Group: Symposium on “The Uses of 
| the Aeroplane in Agriculture.” 
Dec 13 Royal United Service Institution: “Some Reflections on the 
Strategic Air Offensive, 1939-45,"" by Dr Noble Frankland. 
Dec 14 British Interplanetary Society: Symposium on “Auxiliary Power 
Generation.” 
Dec 1S RAeS Man-powered Aircraft Group: “Problems of a Man-powered 
Rotorcraft,” by R. A. Graves. 
Dec 17 Institute of the Aeronautical Sciences: Wright Brothers Lecture, 


Washington DC. 


RAeS Branch Fixtures (to Nov 30); Nov 29, Weybridge, The R.K. Pierson 
Memorial Lecture, given by Air Marshal Sir Geoffrey Tuttle. 
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0) Straight and Level 


tolerance of British weights and 

measures. Bravely they try to 
play along with our illogical systems. 
My heart goes out in particular to the 
Frenchman who filled in our question- 
naire for this special issue of Flight 
about the Sud-Aviation Caravelle. He 
entered the wing span of this aircraft 
as 112ft 6#in, and length as 10S5ft 
Hin. 

Perhaps it was just a French joke, in 
the same high class as the announce- 
ment in Les Ailes a few months ago 
that BEA had decided to order Cara- 
velles instead of Tridents. 

For how much longer our friends in 
France, Germany, Holland, Belgium, 
etc, etc, are going to tolerate our sys- 
tem, let alone pull our legs about it, is 
a matter that should be weighing 
heavily, in kg, on British—and American 
—minds. 

Anyway, thank you Sud-Aviation for 
a very complete reply to our question- 
naires. It was one of the best replies of 
the lot. The other good ones—as last 
year—were those from the British 
Aircraft Corporation and from The 
Nihon Aeroplane Manufacturing Co of 
Japan. 


| DO admire foreigners for their 


Air Transport News 
News-agency messages on my desk 
this week include the following: 


Washington. Capt Edward Bech- 
told, an American airline pilot, said 
recently that it was about time “we 
stopped asking pilots to appease the 
public.” He was referring to pro- 
cedures designed to reduce noise, some 
of which “skirted the borderline of 
potential danger.” Since then his 
phone hasn’t stopped ringing. “We 
finally had to take it off the hook,” he 
said. “I have never heard such abusive 
and filthy language.” 


Suva, Fiji. An airliner had to swerve 
when attempting to land at the Nadi 
International Airport, Suva, because a 
youth was asleep on the main runway. 
He told Suva magistrates that he was 
drunk and wanted to sleep it off. 


Washington. In future passengers 
who may just look drunk will not be 
allowed to board American airliners. 


Moscow. An Aeroflot pilot, Igor 
Bakhshumyan, has been awarded the 
Order of the Red Banner for courage 
and valour in preventing an attempt to 
hi-jack his aircraft. When three pas- 
sengers demanded that he alter his 
course for Persia he refused and was 
stabbed several times. However, he 
managed to radio his base and make a 
forced landing, during which he was 
injured. 


| remarked the other 
week on the im- 
portance of sorting 
the apocrypha of 
British aviation from 
the facts. One of the 
most charming stories 
| have heard re- 
peated over the years 
is how Sir Geoffrey de 
Havilland’s first wife 
Louie sewed the cover- 
ing for the first D.H. 
aeroplane (1909). | 
always wanted to be- 
lieve it, and now | can 
—with the publica- 
tion, in Sir Geoffrey 
de Havilland’s new 
book,* of the delight- 
ful photograph | re- 
produce here 


@ Into sleepy Popcorn, Nebraska 
(pop. 832) last week blazed a man with 
a mission—tough, bluff, gruff Sir 
James Mildew, boss of the Interline 
Air Travel Association which master- 
minds 184 of the world’s most important 
airlines. Grated jet chief Mildew: 

“I’ve been talking with the British 
Minister of Airports, Fred Quagmire, 
about his latest 66% per cent increase 
in landing fees. I said anyone could 
see this was a damfool measure, business- 
wise. He snapped back: ‘Get the hell 
outta here. Do you think we want a 
lot of lousy limeys busting up our 
racket?’ ” 

Quipped air chief Mildew: “I pre- 
dicate as of now that Quagmire will be 
kicked upstairs, as they say, to Britain’s 
aristocratic House of Lords. Promo- 
tionwise, he’s had it.” 


@ Jimmy Dell has told a colleague 
what happened when he took a Light- 
ning to the Paris Show. After Warton 
had telephoned Paris and Dell had filed 
a flight plan, he took off and started 
calling Le Bourget as soon as he crossed 
the south coast. Although he had all 
the frequencies, and used them, there 
was no answer. 

Eventually Le Bourget approach 
came up, but did not seem to know 
who he was. They said: “Stand by, 
Monsieur.”” Then they asked him to 
orbit for 45min. Eventually, with only 
10min fuel left, he had to say that either 
they received him or he went back to 
the UK. Whereupon he was court- 
eously wished “bon voyage.” 

He landed at Boscombe and from 
there phoned Le Bourget, who politely 
explained that they had had a 45min 
stack of civil aircraft. They added: “It 


*“Sky Fever: The Autobiography of Sir Geoffre) 
de Havilland.’ Hamish Hamilton, 25s. 






is a pity you are not still standing by 
as there is a gap in 15min.” 

Dell dashed out, took off, whipped 
across Northern France at M1.4 at 
36,000ft, and 14min later was over Le 
Bourget. 

Again no answer to his calls. He 
decided to make his own letdown. 
On finals, Le Bourget came up loud 
and clear, and as he taxied round the 
perimeter track after landing hailed 
“the latest British supersonic fighter.” 
Surely Jes mots justes. 


@ I regard Air Cdre Banks as one of 
British aviation’s more valuable assets, 
and his Sir George Cayley Memorial 
Lecture on aero-engine development was 
a master’s memory-sketch of his sub- 
ject. But I challenge him, from a 
respectful distance, on one point. 
He says of the Rolls-Royce Condor: 
“Though fitted in one or two military 
aircraft, it was not eventually made in 
quantity.” 

Now I know that the Condor was 
not one of Rolls-Royce’s best efforts, 
but I can think of at least sixteen types 
of aircraft that had it (not including 
variants); and, of course, there were 
several squadrons of Condor-powered 
Horsleys in the RAF. 

I suppose if I keep on challenging the 
pundits like this there will soon be a 
Roger Bacon Memorial Lecture. 


@ At the end of his recent Henry 
Royce Memorial Lecture Mr Peter 
Masefield lightheartedly displayed, to 
illustrate the future of British aviation, 
a picture of a sunrise. The discussion 
opened with the question: Are you sure 
it isn’t a sunset ? 

Mr Masefield was quite sure. He had 
taken the picture himself, and it was 
definitely a sunrise. 

ROGER BACON 
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Four Convair 240s are operated by North Japan Airlines of 
Hokkaido, who operate domestic services which include 
Tokyo, where this picture was taken 


AIR 
COMMERCE 


SUPERSONIC ENTENTE ? 


LTHOUGH no official comment is forthcoming, it is believed 
that a Guardian report last week, to the effect that Sud- 
Aviation will assume design leadership of a joint Anglo-French 
supersonic airliner project, is substantially correct. The air corres- 
pondent of the newspaper says that the British design for a six- 
engined long-haul M2.2 airliner “is now almost certain to be 
dropped” and that two versions of the four-engined Sud design 
will be developed instead. According to the report, design leader- 
ship will go to Sud under M Pierre Sartre. 

It appears certain that no actual decision has yet been taken by 
Mr Peter Thorneycroft, Minister of Aviation. Any such decision 
would obviously be a political one, paving the way for a cementing 
of a close technical working association that has existed between 
BAC and Sud for some considerable time past. While both the 
British and the French obviously recognize the advantages of a 
joint supersonic airliner programme, the most delicate of all the 
issues involved—and one which may well require a solution on a 
political level—is the matter of design leadership. If The Guardian 
report proves to be correct, French design leadership of an Anglo- 
French supersonic airliner will represent a major change in British 
policy. As the newspaper puts it: “the British Government has 
been anxious to improve its European image; and Mr Thorneycroft 
has found an apparently happy political and economic solution 
in proposing that his two expensive children, space and super- 
sonic airliners, should be the first offspring of the intended marriage.” 


N the Royal Aeronautical Society’s 
| lecture theatre on Wednesday of 
last week, Lord Douglas of Kirtle- 
side, chairman of BEA, examined at 
length The Progress of European Air 
Transport 1946-61: with Particular 
Reference to BEA, The occasion was 
the seventeenth British Common- 
wealth Lecture and Lord Douglas used 
it, as he said, “to take a few steps back 
and get a broader view of the develop- 
ments of the post-war years.” The 
following is a summary of his paper. 

Europe [said Lord Douglas] has a prolific network of air services. 
Perhaps too prolific. The route network is now over 200,000 miles, 
but the backbone of the system is a network of 20 routes which, in 
1960, carried one-third of all international air traffic in Europe. 
Two points stand out: over-water journeys still remain a very high 
proportion of total European air travel and the UK market is of 
major importance in the European pattern. 

European traffic, which has increased by 800 per cent over the 
past 13 !years, has grown much {more than the world average 
of 475 per cent and very much more than the US domestic air 
traffic growth of 400 per cent. BEA’s traffic, said Lord Douglas, 
had increased even more rapidly than the European average. 

BEA holds predominant position in Europe; the other point to 
note is the rapid growth of traffic of Lufthansa and Alitalia in the 
past five years. It is this change in the balance of airline power in 
Europe which caused so much trouble in the Air Union and earlier 
Europair negotiations. 

Two essential characteristics are short length of haul (average 
425 miles by ARB members in 1960) and the degree of seasonal 
variation compared with that of domestic services in the United 
States and Australia. ‘ 

European air traffic’s favourable rate of expansion compared 
with other parts of the world can be explained by (1) reductions in 
the level of air fares, both in absolute terms and in relation to other 
prices (particularly surface fares); (2) increases in national income 
and its distribution; (3) improvements in the quality of air travel. 
Increase in leisure time, acceptance of air travel, population growth 
and an increasing trend towards living in cities, also affect the growth 
of air traffic. : ; 

The first three of these factors are the most important. Air fares 
in Europe have shown a steady downward trend in the past ten 






















Discussions between the French and British Governments and 
manufacturers are at an early stage, and any joint project would 
still be very much concerned with “feasibility.” Both BAC and Sud 
have been working on feasibility studies for their respective govern- 
ments for the past year or so. Both studies have in common the 
M2.2 design parameter; but whereas the French design (typified 
by the Super Caravelle project, of which a model was shown at the 
Paris Salon last May) is a four-engined machine for medium ranges, 
the British design (which began as the Bristol 198 under Dr Russell, 
and which has become the BAC-198) is a six-engined project for 
North Atlantic operations. It seems logical to attempt to apply one 
basic airframe and propulsion system to both requirements. 

It is likely that a joint project will be British-powered, either 
by Bristol Siddeley—with an advanced Olympus—or by Rolls- 
Royce. If the Bristol Siddeley engines are chosen, the propulsion 
system would move forward as a joint SNECMA/Bristol Siddeley 
effort, for the two firms have been partners since sleeve-valve days. 

A vast amount of basic research and airframe development work 
has been done in both countries, and it is believed that a great 
deal of information has already been exchanged on a technical 
level. There appears to be no doubt in either the French or British 
industry that, notwithstanding the declared American intention 
to proceed with a Mach 3 airliner, Mach 2.2 is the logical and 
technically correct first step towards supersonic air transport. 

Obviously, the immense cost of a supersonic airliner programme 
—anything between £100m-£200m for the production of a proto- 
type—would be shared by the two countries. 


LORD DOUGLAS ON EUROPEAN AIR TRANSPORT 


years. Relative to purchasing power and the prices of other goods 
and services, European airlines have reduced fares by 25 per cent in 
the past eight years. The difference in fare levels between the US 
and Europe is much less than is often suggested. And whereas the 
average level of air fares in the US has remained more or less at a 
constant level for the past few years, the European trend remains 
strongly downwards. 

Fare reductions, said the lecturer, have been the most important 
influence on air traffic growth in Europe. The second factor has 
been the increase in incomes during this same period. More people 
would have been able to afford air travel even if air fares had not 
been reduced. As incomes increase, each group of consumers tends 
to have a larger percentage of income over and above the essential 
amounts which they are obliged to spend on food, housing, clothes, 
and fixed commitments. It is apparent that there is a clear pre- 
ference for more travel as this “discretionary” income increases. 
The effect of these two aspects of income and expenditure distri- 
bution is that the demand for travel increases more rapidly than 
total national income. 

The third factor which explains the rate of European air traffic 
growth is the improvements in the quality of air services; comfort, 
speed, frequency, regularity, punctuality, convenience, efficiency 
and safety. Improvements in the quality of European air transport 
have brought about a total transformation of air services in the 
post-war years. 

Although there has been a revolutionary improvement in the 
operational nature of European air services in the past ten years, 
intra-European air services as a whole are not yet financially self- 
sufficient. Of the nine main airlines, six had unprofitable European 
operations, one broke even and only two—BEA was one of them— 
made profits in 1960. The average position was revenue fell four 
per cent short of expenditure. 

It was his view, said Lord Douglas, that the primary reason for 
this state of affairs is the low load factor at which many European 
routes are operated. BEA’s ability to operate profitably has not 
been due to a higher revenue rate (which was, in fact, four per cent 
below the European average); its better financial results are partly 
explained by its 7} per cent lower than average unit cost level. But 
even more important is the fact that BEA’s load factor of 68.4 per 
cent was eight points higher than the European average in 1960. 
Low load factors are the key to the financial problems of European 
operations. The three airlines shown in Fig. 2 as having the worst 
financial results were also the three which had the lowest load 
factors. [Continued on page 795 
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: The Westland range of turbine powered-helicopters covers rotary wing aircraft 

5, from 5000 Ib. to 58000 Ib. which are capable of meeting all requirements in all 

4 parts of the World. 

I- Advantages of turbine powered helicopters include improved overall operating 

n : ' ;, ; /Pgess> 
economy, less noise and vibration and greatly improved performance in high 

. temperatures and at high altitudes. 

: Westland were among the pioneers in the application of turbine power to the 

e helicopter and already in this class they have in production the Wessex I, Wessex II, 

. Gnome Whirlwind, Belvedere, and the Scout, whilst the development of the 

, 60/65 seat Rotodyne vertical take-off airliner is actively progressing. 

3 

7 Westland Helicopters are in service with the following:— 

ir Governments of Ceylon, Cuba, Egypt, Iran, Iraq, Kuwait, 

. Hong Kong, France, Thailand, Yugoslavia, Japanese Security 

n Forces, Brazilian Navy, Royal Jordanian Air Force, Ghana Air 

; Force, Royal Navy, British Army, Royal Air Force. 
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5 WESTLAND AIRCRAFT LIMITED YEOVIL SOMERSET ENGLAND 


incorporating Saunders-Roe Division Bristol Helicopter Division Fairey Aviation Division 
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Why is the load factor of so many European airlines uneconomic- 
ally low? The answer is (a) because the airlines concerned are look- 
ing at their European routes as feeder services for long haul traffic 
and (6) because they appear to base their economic outlook on 
spurious arguments about the marginal costs of operations. Fig. 3 
supports these contentions; airlines which get the majority of their 
traffic from long haul operations are the ones which operate their 
European services at low load factors. The argument is that the 
marginal cost of operating an additional service will be more than 
covered if a few extra long haul passengers are attracted by that 
additional service. An extra service can then be justified at an 
extremely low load factor, thus reducing the average load factor. 
There are two possible fallacies inherent in this argument. The first 
is that some of the so called additional passengers may well have 
travelled anyway. The second is that the argument that additional 
costs specifieally incurred as a result of operating a particular 
service are only a very small percentage of total airline costs is a 
short-term view. Men and materials can be redeployed to other 
activities. And the scope for such redeployment increases when we 
take a long term view in airline planning. Hence marginal costs 


tend to get closer to average costs the longer ahead we look. 

Intergovernmental air agreements—bilaterals—have undoubtedly 
caused more frustration for airline managements than any other 
problem. Whatever we think about them these national policy 
factors are part of the facts of life of the air transport business. I 
can see no useful purpose in arguments, like those we heard 
recently before the Air Transport Licensing Board, which said in 
effect ““Wouldn’t it be nice for the airlines if the world were a 
different place.” 

It is the tacit adoption of a philosophy of minimizing the adverse 
effects of economic and political nationalism in air transport which 
explains the degree of co-operation which the airline industry has 
achieved. Then there is the general movement in Europe towards 
closer political and economic integration. These moves towards 
European integration may change the views of individual nations 
about protecting the interest of their own airlines. Another 
influence is that the whole airline industry throughout the world is 
faced by new problems caused by the jet revolution. As a conse- 
quence, economic pressures towards technical and commercial 
co-operation are particularly strong at the present time. 

[To be concluded] 


THE INDEPENDENTS DINE 


SUALLY at the annual dinner of the British Independent Air 
Transport Association the traditional guest of honour, the 
Minister of Aviation, drops the first public hint about some major 
new policy. In 1959, Mr Sandys hinted at the desirability of inde- 
pendent mergers; the year before Mr Watkinson dropped a hint 
about the need for licensing. Last year Mr Thorneycroft made his 
famous remark about airports not being run “as a branch of the 
Welfare State”; this year he chose to say little—except, signi- 
ficantly, that the “future [of the independents] will lie with the 
strong.” In the context in which he spoke this was taken to mean 
more mergers, though the manner in which these would be made, 
he told his hosts, *‘are for you to decide.” 

Mr Clive Hunting, president of BIATA, paid tribute to the 
Air Transport Licensing Board. Decisions not lightly taken had 
been arrived at—‘‘not always as quickly as some of us might like, 
but at least with a forthright clarity that we all applaud ... in all 
sincerity we say: You're all right, Jack.” He agreed wholeheartedly 


that the board should consider the financial resources of appli- 
cants, but it would not be in our interests if this became a way of 
inadvertently letting in foreign competitors. 

He felt he would be shirking his responsibility if he did not touch 





on the “difficult and delicate subject of safety and aircraft acci- 
dents.” He thought that the three aircraft belonging to BIATA 
members that had suffered fatal crashes during the past three 
summers had not been an accident rate worse than the world 
average, but that was not good enough. He refuted categorically 
any implication that older aircraft were unsafe. 

He could not rule out the possibility of further mergers among 
members of BIATA, nor could he rule out the possibility of some 
members finding it impossible to carry on. But it was surely healthy 
that new aggressive managements rose to take up the running and 
the weaker give up the race. He hoped that this would not be 
thought a ruthlessly unsentimental outlook. Air transport was a 
hard task-master, gobbling up capital in re-equipment programmes, 
and unforgiving of commercial mistakes. 

Finally, Mr Hunting called for a closer co-operation between 
BIATA and the corporations. The time had come when it might be 
sensible to put existing experience of working together on to a more 
firm footing. He was not talking of anything like a Chamber of 
British Aviation, though he had little doubt that this would come. 
(quicker than many realized); but “I believe it might commend. 
itself to all parties if we were to meet at infrequent but regular 
intervals purely as airline operators so that we can then speak as. 
one—perhaps even producing a united British front at IATA” 
[laughter]. 

He noted that for the first time the BIATA report included orders. 
for jets and perhaps in the foreseeable future a BIATA president 
might draw attention to the first orders for supersonic transports. 
For his part that date could not come too slowly. Mr Hunting 
concluded with a tribute to the work of BIATA’s secretary for the 
last ten years, Mr A. M. Blakemore, who has since taken up an 
appointment with British United Airways. His best wishes went to- 
his successor, Mr Dick Cleaver. 


This is a DC-4 of Syrian Arab Airways, the new government airline 

established in Damascus following the revocation, on October 16, of 

Syria’s association with UAA. Also in the fleet are two DC-6s, another 
DC-4 and a DC-3 
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AIR COMMERCE... 


CLEARING THE BAHAMAS AIR? 


| age ee of Bahamas Airways by BOAC was “prima- 
rily a matter for BOAC’s commercial judgment,” and the 
Minister accepts the arguments put forward by BOAC in its annual 
report. He also “accepts . . . responsibility for the action taken.” 
This was said in the Commons on November 13 by the Parlia- 
mentary Secretary to the Ministry of Aviation, Mr C. M. Wood- 
house, in reply to a question by Mr John Rankin (Lab, Glasgow, 
Govan). Pressed further by Mr Rankin to say whether the Minister 
has “had for some time”’ a special report on this matter, and would 
he publish it, Mr Woodhouse replied: “All the necessary informa- 
tion has been published in BOAC’s annual report.” 

In Flight for September 28, page 524, Mr Keith Granville, chair- 
man of BOAC Associated Companies, said that a full report about 
Bahamas Airways was with the Minister. (This report, it is presumed, 
is one that was made for BOAC last summer by an independent 
commission comprising Sir Frederick Tymms and Mr Stephen 
Wheatcroft.) Mr Granville had been asked in a Flight interview 
by Mr Frank Beswick about the “extraordinary circumstances” 
in which Bahamas Airways had been sold by BOAC to private 
enterprise and then bought back again; would he state, he was asked, 
the net financial result of the two transactions? Mr Granville’s 
reply was: “I am unable to give you the figures. A full report is 
now with the Minister.” This statement is not contradicted by 
Mr Woodhouse in his reply to Mr Rankin: all that Mr Woodhouse 
is saying is that all the necessary information has been published. 

Flight has been told by Mr Eric Rylands that he is concerned 
with what he says are inaccuracies in the article on Bahamas Air- 
ways by the Air Transport Editor which appeared in Flight for 
November 9. Mr Rylands says that the sale of an interest in Baha- 
mas Airways to Mr David Brown and to himself, and its subsequent 
re-purchase by BOAC, was governed by the terms of an agreement 
completed at the time of the purchase, and therefore “certain com- 
ments” made by Flight cannot, he claims, be justified. Mr Rylands 
is, he says, preparing a statement of the facts governing his associa- 
tion with Bahamas Airways (which BOAC announced it was going 
to repossess in December 1960). He will be submitting this state- 
ment to the chairman of BOAC during the next week or so. As 
soon as the facts—which are presumably additional to those in the 
Tymms report—have been laid before Sir Matthew Slattery, Mr 
Rylands has promised to let Flight have a similar statement. In this 
he will, he says, correct the alleged Flight inaccuracies. 


UAA’s THIRD COMET ORDER 


NITED ARAB AIRLINES has confirmed an order for an 
additional two Comet 4Cs. This second repeat-order will 
bring its fleet to seven (see Flight last week). It is understood that 
the aircraft are already well advanced on the production line. 
Meanwhile the Egyptian airline is still undecided about its choice 
of long-haul jet equipment, a choice which is believed to lie between 
the Boeing 707 and the Vickers VC10. The managing director, Mr 
Hassan Mahmud, has recently been in England for further talks 
with the British Aircraft Corporation. 
No decision on a replacement for the Viscount, which UAA dur- 
ing last summer thought would be the D.H.126, has yet been made. 


BILATERALS IN THE NEWS 


RITAIN’S bilateral air agreement negotiators, led by Mrs 
Allison Munro, have been unusually busy in recent weeks. 
The Minister of Aviation himself, Mr Peter Thorneycroft, joined 
the British delegation, led by Mrs Munro, which recently went to 
Montreal to talk about the implications of CPAL’s claim for a 
Vancouver - London service. And the Turks, for the first time, are 
being openly fractious about their air agreements, not only with 
Britain but with other countries also; Mr Michael Custance, deputy 
secretary to the Ministry of Aviation, has recently been in Italy to 
pour oil on long-troubled Anglo-Italian bilateral waters; and the 
legal tussle between BOAC (and other European North Atlantic 
carriers) and the CAB, who are calling for fifth-freedom traffic 
statistics, continues. Two other bilaterals, one with the Swiss and 
the other with the Philippines, have been the subject of peacefully 
concluded negotiations. 

First, the Anglo-Canadian agreement. As already reported, the 
Canadian Government recently designated CPAL for its long-sought 
route from Vancouver to London via Edmonton and Calgary, but 
the British Government did not approve. As Mr Peter Thorney- 
croft said in Montreal, the issue involves the question of whether the 
North Atlantic can support more than two carriers and, if so, 
whether there should be three or four carriers. He had no complaint 
about the Canadian designation of CPAL although he pointed out 
that the inclusion of Calgary on the route was outside the terms of 
the existing air agreement. Mr Thorneycroft said that the Anglo- 
Canadian air agreement will be re-opened at talks in London early 
next year, and that this could lead to a general revision “‘aimed at 
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providing a more balanced arrangement for Canadian and British 
airlines.”’ It will be recalled that the Air Transport Licensing Board 
refused Cunard Eagle’s application to operate between the UK and 
Canada on the grounds, fundamentally, that it would upset the 
existing BOAC/TCA pool agreement. Obviously the addition of 
two more carriers to the UK - Canada route would provide addj- 
tional capacity that would have to be carefully regulated if it is 
not to prejudice the BOAC/TCA operation. 

The Turkish Government, concerned about the financial situa- 
tion of THY, has been threatening to reduce BOAC frequencies on 
the Istanbul - Frankfurt route and is also said to have asked BEA 
to change schedules which conflict with those of THY. Other 
carriers whose rights in Ankara or Istanbul have been similarly 
threatened are MEA and Pan American. 

Negotiations in Rome with the Italians about BOAC and BEA 
capacities and frequencies, which Alitalia have long felt is dispropor- 
tionate to their “quota,” have resulted in additional fifth-freedom 
rights for Alitalia out of London for one flight a day to any US 
terminal (not only New York, as at present), increasing to nine 
flights a week by 1964. Alitalia also gets traffic rights for three 
flights a week Hong Kong- Tokyo and two flights a week 
Singapore - Sydney. 

A Philippine delegation led by HE the Hon Leon Ma. Guerrero, 
Philippine Ambassador, and a UK delegation led by Mr G. McD. 
Wilson of the MoA have met in London and “satisfactorily” con- 
cluded arrangements about the current and future pattern of air 
services between the two countries, as laid down in 1955. 

Finally, as already reported, the Swiss Government has granted 
Channel Air Bridge traffic rights in Basle and Geneva for the new 
car ferry services due to start next April. Up to eight services a 
week to Switzerland are provided for, with passengers supplemen- 
tary to car passengers limited to eight per single flight. French 
intransigence over Channel Air Bridge’s wish to operate vehicle 
ferry services to Strasbourg appears to have mellowed as a result. 


BEA WILL NOT OPPOSE BOAC 


AST Tuesday, November 21, the ATLB was due to open its 

hearings into British United and BOAC applications for new 

African routes. The hearings were due to continue yesterday and 
today and are likely to be resumed on November 28, 29 and 30. 

In the list of objectors to BOAC applications appeared BEA— 
apparently the first clash between the two corporations. But 
BEA will not now in fact be objecting to the BOAC applications, 
which are for new routes to the Congo and for additional stops to 
the Congo on existing African routes to South and West Africa. 
The grounds of BEA’s initial concern, which led to their appearing 
as an objector, arose from the inclusion by BOAC of Brussels as 
an optional stop, the London - Brussels route not being one of those 
included in the BOAC-BEA pool agreement concluded two or 
three years ago covering parallel European sectors. It is understood 
that the problem was resolved before the hearing, presumably by 
inclusion of London - Brussels in the agreement. 

British United Airways are applying for points in the Congo on 
the London - Johannesburg service, to which BOAC are objecting. 
BUA is also stating its case for a London - Lagos service via Gibral- 
tar, Las Palmas (or Tenerife) and Freetown, and for a London - 
Mauritius service via Entebbe or Nairobi, to which BOAC are 
also objecting. There is another independent application, from 
Starways, for a service from Glasgow to Lagos via Liverpool, 
Manchester, Gibraltar, Bathurst and Freetown. 


IN ACHIEVING SAFER 
UTILIZATION OF AIRCRAFT 
PRESENTED To : 


BEA has been awarded 
the US Flight Safety 
Foundation’s bronze 
plaque, sponsored by 
“Aviation Week,”’ for its 
air safety work. It is 
the first airline outside 
the USA to have been 
so honoured 
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Work started on November | 3 on British United’s new £100,000 terminal to be built over the platforms at Victoria Station, London. Mr W. T. Fearne, 
Victoria’s station master, and Mr F. A. Laker, British United’s executive director (right), are seen, suitably attired, at the inaugural ceremony. 
Target date for completion is May 1962 


END OF THE SUSPENSE? 


ODAY, November 23, it is expected that the Air Transport 
Licensing Board will publish its decisions on the big European- 
routes case heard between June 20 and August 2. It is thought 
likely that the decisions, and the Board’s reasons for them, will be 
published in the form of a lengthy document, and that the parties 
concerned will have about 24 hours’ notice of the fate of their 
applications and objections. 

There were about 70 applications, 50 or so for international 
services and the rest for UK domestic routes, and nearly all the 
routes involved were BEA routes. The one million words or so of 
evidence were summarized in Flight for June 29, July 6, 13, 20, 27, 
August 3, 10, 17 and 24 (“Public Meeting 21”). 

The two main applicants, of course, were British United Airways 
and Cunard Eagle Airways, and the main objector was British 
European Airways. At the time of going to press there was no 
hint of any kind as to the Board’s decisions. The case is without 
question the most momentous yet heard by the Board. 

The issues are not nearly so straightforward as those in respect 
of the Cunard Eagle North Atlantic case, on which the Board made 
its decision with remarkable speed—actually within 23 days of the 
hearing. It has taken the Board 113 days to make up its mind as to 
how it will dispose of the application in this major test case. 
Its deliberations have not been lightened by a very heavy work- 
load of inclusive-tour applications; and of course quite a lot of its 


time has been wasted by the financial demise or difficulties of two 
other applicants, Overseas Aviation (C.I.), Ltd, and Tradair. 

Such rejoicings or lamentations as the Board’s decisions may 
evoke may be premature, since every thwarted applicant or objector 
has the right of appeal to the Minister within 21 days. There almost 
certainly will be appeals, and these could prolong the suspense for 
several more months. Although the BOAC appeal against the 
Cunard Eagle North Atlantic licence was heard on September 26, 
the appeal commissioner’s recommendation has not yet been 
published, though it is believed to have been in the Minister’s hands 
now for at least a month. 


ARGOSY HISTORY 


EVENUE from public transport operations was earned by the 

Argosy for the first time last Friday, November 17. On that 

day BEA’s first aircraft (G-APRM), which has been engaged on 

crew training, was chartered at short notice by a Leicester manufac- 

turer of shoe-making equipment, who had a bulky 6}-ton consign- 
ment of machinery to send to Paris. 

The aircraft was positioned at Manchester on the Thursday, 
the Rolamat equipment set up during the previous night, and the 
Argosy took off for Paris at 1.58 p.m. 

First revenue-earning service by the Argosy was on January 15, 
1961, by one of Riddle’s aircraft on USAF “‘Logair” operations. 


BREVITIES 


A Bristol Britannia 318 has been acquired by the Czech airline CSA 
from Cubana. 


A receiver has been appointed by the debenture holders of Air Safaris 
Ltd and has taken over the management of the Gatwick based company. 


Mr B. H. Theunissen, BOAC’s station manager in Johannesburg 
since 1950, died suddenly at his home on November 13. 


_PIA has entered into an agreement with Pan American and New 
York Airways for “‘a helicopter feasibility survey” in East Pakistan. 


According to the Japanese magazine Aireview, All Nippon Airways 
has decided to adopt either the D.H.121 Trident or the Boeing 727 for 
domestic jet services. 


Continental Airlines’ Boeing 707 N-70773 has now flown more than 
10,000hr, the first jet airliner of any make to do so. Since delivery in 
April 1959 the aircraft has averaged more than 10.82hr per day. 


IATA has stated its requirements for meteorology in a document 
published under the title Requirements for Meteorological Service for 
International Air Transport Operations, published free of charge by 
IATA, 1060 University Street, Montreal 3, Canada. 


A TWA Boeing 720 suffered failure of No 1 engine in flight at 25,000ft 
on a flight from Los Angeles to Boston on November 5. Parts of the 
engine struck the wing and penetrated the cabin, causing loss of pres- 
surization. The emergency oxygen system operated, there were no 
injuries and the aircraft landed safely. 


The 12-day official strike of 1,000 Ministry of Aviation loaders and 
porters at London Airport ended on November 17, and is estimated to 
have cost BEA (who were not a party to the dispute) some £240,000. The 
strike was over an extra 24d an hour “responsibility allowance” for 
loading baggage without supervision. The strikers won their claim. 


KLM reports a loss during the first nine months of 1961 of £4.14m, 


The Civil Aviation (Eurocontrol) Bill was presented for its second 
reading in the Commons on November 17. 


SAA has dismissed the two pilots of the Boeing 707 which suffered 
damage on take-off from Athens on August 2. 


The Minister of Aviation has granted provisional planning per- 
mission for the conversion of Castle Donington airfield, ex-RAF, to a 
new civil airport for the Midlands. 


Air Ceylon is looking for a good second-hand DC-6B, completely 
reconditioned and equipped with modern aids including radar, for 
regional services between Colombo, Bombay, Karachi and Rangoon. 


Although TCA has been expected to purchase Canadair CL-44s 
for all-freight work, the airline is now said to be considering the pur- 
chase of seven DC-8F Jet Traders. 


The FAA Statistical Handbook of Aviation, giving a complete review 
of US civil aviation in 1960, has been published by the US Govern- 
ment Printing Office, Washington 25, DC, price 65 cents. 


BKS has withdrawn its twice-weekly Leeds - Rotterdam - Diisseldorf 
service which, according to a spokesman, was “proving uneconomic.” 
It is reported that the airline is now planning to introduce its Avro 
748s into service on April 15, 1962. 


Continuing the regular Anglo-US exchanges of information, a party 
of Ministry of Aviation officials led by the Minister, Mr Peter Thorney- 
croft, has been in the USA for three days discussing “common civil 
aviation problems.” Accompanying the Minister were Mr J. M. Wilson 
and Mr D. W. G. L. Haviland, Deputy Secretaries; AVM Sir Laurence 
Sinclair, Controller of Ground Services; Mr Morien B. Morgan, 
Deputy Controller, Aircraft Research and Development; and Gp Capt 
J. B. Veal, Director-General of Navigational Services. 





New AMP 


CHANGE in the Air Council has been 
announced: Air Marshal Sir Walter 
Cheshire, KCB, CBE, is to become Air 
Member for Personnel from December 11 in 
succession to Air Marshal Sir Arthur 
McDonald, kcs, arc, who is relinquishing 
his appointment for health reasons. Air 
Marshal Cheshire has been AOC Malta and 
Deputy C-in-C (Air), Allied Forces Medi- 
terranean, since May 1959. Air Marshal 
McDonald became AMP at the beginning 
of October 1959. 


“Sky Help”’ Statistics 
ITH a reduction in the immediate 
need for an airlift of stores and 
troop reinforcements to Belize in British 
Honduras, the part played by the RAF— 
known as Operation “Sky Help’’—is being 
diminished. The daily conymitment amounts 
now to two sorties by: Shackletons and 
Hastings between Palisadoes Airport at 
Kingston in Jamaica (where 38 Group of 
Transport Command set up an air transport 
operation centre) and Belize. 

Shackletons, Hastings and Britannias 
have since November | been actively en- 
gaged in flying freight, medical supplies, 
stores and passengers from the UK to 
Kingston and between Kingston and Belize. 
In addition to these aircraft, the Air 
Ministry chartered some civil machines to 
assist in the airlift. 

The last aircraft, which left the UK last 
Thursday, brought the total load flown to 
Kingston to 293,000Ib and 750 passengers. 
Nearly 30 sorties were made between 
Kingston and Belize and despite bad 
weather early in the operations and restric- 
tions at Belize airport, all flights were 
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First nonstop UK- 
Australia flight, by 
Vulcan of 617 Sqn: 
Sir Harry Broadhurst, 
Avro managing direc- 
tor, presenting trophy 
to Wg Cdr Bastard 


successful. On their return flights to the 
UK, Transport Command aircraft have 
evacuated wives and children of Govern- 
ment personnel made homeless. Shackle- 
tons of three Coastal Command Squadrons, 
Nos 42, 204 and 210, were engaged in “Sky 
Help”; and Britannias of 99 and 511 Squad- 
rons and Hastings of 24 (Commonwealth) 
Sqn, Transport Command. 


DHC-4 Caribou for 
the Ghana Air Force, 
seen at Downsview, 
Ont, earlier this year 


Beneficent Pioneers 


“PSHE squadron may be small, but it 

carried out this mammoth task 
magnificently”: these were the words used 
by a senior Kenya Government official to 
describe the supply-dropping operation 
carried out in Kenya by 21 Sqn, to aid 
Africans marooned by floods in East Africa. 
“Such flood relief would not have been 
possible without the Twin Pioneers,” said 
the official in reference to the aircraft which 
since Operation Tana Flood began in early 
October flew a total of 257hr on 146 sorties 
and dropped 254,637lb of food. Another 
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11,6401b of food was landed. The squadron, 
which has four Twin Pioneers and a staff of 
37, was until recently commanded by Sqn 
Ldr W. J. Bishop, who formed the squadron 
at Abingdon (Flight August 21, 1959). He 
has now returned to the UK and handed 
over command to Sqn Ldr G. M. Scarrott, 


Plymouth to Ankara 


CENTO (Central Treaty Organization) 
post has been announced for AVM 

L. W. C. Bower, CB, DSO, DFC, at present 
AOC No 19 Group, Coastal Command. 
He is to be British representative on the 
Permanent Military Deputies Group of the 
organization, with the acting rank of air 
marshal, and expects to go to Ankara at 
the end of April. AVM Bower has com- 
manded 19 Group since May 1959. He was 





previously Deputy Commander-in-Chief, 
Middle East Air Force. 


Thirteenth ROC Headquarters 


IRST Royal Observer Corps under- 
ground Group Headquarters to be 
built in the London and Home Counties 
area, and the thirteenth to be constructed, 
was opened on Saturday last by the Mayor 
of Watford, Councillor J. R. Hicks. Thirty- 
one of these headquarters and some 1,500 
underground monitoring posts are planned. 
Foundations of the new building at 
Watford, the HQ of 5 Group, lie some 20ft 
below ground. The roof is heavily rein- 
forced with a high degree of protection 
against fall-out. Facilities provided enable 
observers to live in it “comfortably and 
healthily for a considerable time,” accord- 
ing to an Air Ministry description. A GPO 
telephone exchange is connected to 150 lines 
which can be automatically switched to 
ROC posts and control centres and to 
Fighter Command headquarters. 


IN BRIEF 


Units accidentally omitted from the Battle 
of Britain memorial window in Westminster 
Abbey—including Nos 235, 236 and 248 Sqns 
—are now being incorporated. 

A Westland Wasp is to operate in an anti- 
submarine role from HMS Ashanti, first of the 
new Tribal class of general-purpose frigates, 
which today (November 23) was being accepted 
for service with the Royal Navy. This is the 
first time a helicopter has been carried as an 
integral part of a ship’s armament. 


Royal Air Force Britannias ard Canberras in 
part of the main Bristol Aircraft assembly hall 
at Filton where the Britannias are undergoing 
major overhauls and the Canberras are being 
modified 
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THIS is our sixth annual survey of the world’s commercial aircraft, compiled by the 


i 
Air Transport Editor and illustrated with drawings by “Flight” technical artists. 
iief, 0 m m e r C | a This year we have decided to omit the engineering cutaway drawings that have been a 
feature of previous issues. In their place, in the belief that they fulfil a greater need in 
the airline operating industry, we have included a larger number of the exclusive 


i Se “Flight” airline operators’ reference drawings. Illustrations of this kind appeared in 
~ { r C r a the previous two annual surveys, but were fewer in number and less detailed. A note 
ties overleaf explains the purpose and presentation of these drawings. 
ted, The survey covers all commercial transport aircraft which are in service, in pro- 
yor duction, or projected. A line has been drawn, with afew exceptions, above a maximum 
500 0 t e 0 r take-off weight of 10,000Ib. A brief history of each type is given, with the salient dates 
ed. in its development; a list of orders is included for each of the types currently in pro- 
at duction; basic, new or typical current resale prices are quoted wherever possible; 
oft and powerplant, dimensions, weights, fuel capacity, payload accommodation and 
ee ie performance are presented in standardized form—as supplied, in answer to question- 
ble A “FLIGHT” SPECIAL SURVEY, naires, by the manufacturers. In the few instances where manufacturers have not 
and No 61N AN ANNUAL SERIES returned completed questionnaires (the only major example is Convair), figures 
~ published in the previous issue, brought up to date with information published since, 


have been included. 

Obviously, perfection in a compilation of this kind, which contains some ten 
to thousand items of information, is difficult to achieve—particularly in respect of the older 
aircraft now out of production, weights of which have gone up over the years and 
which have been extensively modified. We therefore welcome comments of the kind 
received last year from an Argonaut skipper who wanted to know who had heard of 
4 an Argonaut cruising at 329 m.p.h.; and from the DC-3 operator who doubted very 
qns much whether a DC-3 with maximum fuel could carry a payload of 8,600ib over a 
stage-length of 2,505 st miles. 

4 EXPLANATORY NOTES: In the data lists “cabin volume” and “maximum usable 





~ floor area” are exclusive of the fiight deck; “baggage and freight volume” is exclusive 
- of the passenger cabin; and “weight less fuel and payload” is the weight of the aircraft 
= otherwise ready for service. Payload-range performance is quoted on a theoretical 
no-reserves basis for the purpose of comparison. Range with maximum payload 
(range A), and ultimate range with maximum fuel (range B) are stated for operations 
in still-air, ISA conditions at optimum speeds and altitudes. Construction of a payload- 
oll range sketch is made possible by inclusion of the payload that can be carried over 
~ range B. Cost curves have not been included, because these are valueless unless 






they are drawn to a very carefully defined set of common assumptions. 



























not 


shaded, while line-tone shading is used to denote freight and baggage space. Volumes and linear dimensions are indicated. 
Seating illustrated in the cross-sections is a typical layout shown by the manufacturer—i.e., four-, five, or six-abreast 
(the sketches do not represent any particular make of chair). Fuselage doors are indicated on each section, and heavy 
black lines show if they are of the inward- or outward-opening variety. 
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Seen here at Vnukovo Airport, Moscow are (left to right) Antonov An-|0A, An-i4 Pchelka (“Bee”) and An-24 


xi 


THE operators’ reference drawing opposite is one of 22 “Flight” copyright drawings distributed through this special feature. 
The intention is to show the tasks for which the more important commercial aircraft are suited, and some of the features 
that are in constant use when the aircraft is in service. A 


800 


to scale, the drawings provide a quick reference to 


pproximately 
cabin dimensions, doors, access hatches, refuelling points, and other details. The standard key below 
item is applicable to every drawing. Inevitably, and particularly in the case of the drawings of 
are incomplete, because manufacturers’ full information has not been forthcoming in every 
case. Incomplete annotation on the drawings of some of the newer aircraft is likewise inevitable, because detail design may 
have been finalized. Absence of any particular key number from a drawing does not necessarily imply that the 


to all 22 


ular item concerned is not to be found in the aircraft. In general, the outline of the cabin volume is lightly 


1 Pressure bulkheads 40 Navigator 78 Control lock jack access 11S Retractable supports 
2 Passenger door 41 Engineer 79 Other aerials 116 Teletype loop 
3 Crew door 42 Radio operator 80 Generator 117 Doppler 
4 Service door 43 Braking parachute 8! Bleed door 118 Decca 
S Emergency door 44 Gravity fuel fillers 82 Thermocouples 119 UHF 
6 Emergency window or hatch 45 Pressure refuelling/defuelling 83 Engine hoist 120 TACAN 
7 Cargo doors 4% Oil fillers 84 Low pressure fuel cock 121 Automatic-landing aerial 
8 Fixed toilets 47 Water fillers 85 Weather radar 122 Air to APU 
9 Radio racks 48 Water-methanol fillers 86 Flying control access 123 APU access 
10 Galley, pantry or buffet 49 Oxygen containers 87 Flying control power unit 124 Combustion heater access 
tt Main-undercarriage well 50 Oxygen filler access 125 Supercharger access 
12 Nosewheel well $1 Windscreen de-icing filler 88 Auxiliary gearbox 126 Safety-line fittings 
13 Reverse-pitch propellers §2 Hydraulic fluid filler 89 Ground intercom. socket 127 Window size (inches) 
14 Glass-fibre fuel tank 53 Pressure-accumulator filler/ 90 External electrical supply 128 Freight-door operating handle 
1S Incegral fuel tanks inflator 91 Ground air conditioning con- 129 Actuator (loading facilities) 
16 Bag tanks 54 HF nection 130 Electric windscreen wipers 
17 Thrust reversers 55 VHF 92 Fire access 131 Fuel-tank vent 
18 Noise suppressors 56 VOR 93 Access to structural joint 132 Alternator 
19 Escape chutes 57 DME 94 Access to gyro compass unit 133 ATC aerial 
20 Escape ropes 58 ADF 95 Compass detector unit 134 Floor loading (Ib/sq ft minimum) 
21 Folding entry stairs (optional) 59 Radio altimeter 96 Picketing points 135 Signal-cartridge dischargers 
22 Jacking points 60 General access panel 97 Toilet servicing points 136 Diplomatic-mail locker 
23 Towing points 61 ILS 98 Fuel pipe access 137 Life dumper (to destroy lift 
24 Water-methanol tank 62 Loran 99 Engine access after touch-down) 
25 Water tanks 63 Electrical service bay 100 Jetpipe access 138 Drop-out ram-air turbine 
26 Dinghy stowage 64 Hydraulic service bay 101 Ground de-icing connection 139 Drooping leading edge 
27 De-icing air in/out 65 Air conditioning equipment 102 Hinged/removable leading edge 140 Hot air de-icing 
28 Intake to air conditioning 66 Fire suppression bottles 103 Trim gear access 141 Pallet tracks and rails 
m 29 Electrical de-icing 67 Dripsticks 104 Windscreen-wiper pumps filler 142 Leading-edge slats 
30 Seat rails 68 Fuel tank access 105 Spares stowage area 143 Supernumerary crew 
31 De-icing system access 69 Booster pump access 106 Periscopic sextant 144 Flight-recorder 
32 Hydraulic tank 70 Gauge unit access 107 Pneumatic reservoir 145 Pneumatic starter ground- 
33 Fuel jettison 71 Feed ctank/pump sump 108 De-icing fluid tank supply 
34 Batteries 72 Landing lamp 109 Liquid de-icing 146 Leading-edge flap 
35 Anti-skid device 73 Taxi lamp 110 Spoilers 147 Flares 
36 Air brakes 74 Landing/taxi lamp Ht Freight-lashing points/rails 148 Crew-rest area 
37 Captain 75 Anti-collision beacon 112 Freight-lashing access panel 149 End-loading entry dimensions 
38 First Officer 76 Icing inspection lamps 113 Steering angle 150 Pneumatic de-icing 
39 First Officer/Navigator 77 Flap gear access 114 Freight winch 1S! Cabin-air compressor 
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ANTONOYV One of the USSR State Aircraft industry's chief de- 
signers, Oleg Konstantinovich Antonov, has Fag his name to four 
transport aircraft designs for service with Aeroflot, as follows :— 


An-2 The prototype of this ubiquitous single-engined biplane trans- 
port flew in 1947, and it is said that more than 2,000 have been built 
for military and civil use. The standard 8-12 seater is an An-2P, powered 
by one ASh-62IR radial engine of 1,000 h.p. Variants are the An-2S 
(agricultural), An-2V (floatplane, Antonov design number An-6), and 
An-2ZA (high-altitude met, design number An-4). Brief data on the 
standard An-2P are as follows :— 

Powerplant: One ASh-62IR piston engine of 1,000 h.p., driving a four- 
blade constant-speed propeller. 

Dimensions: Span, 59ft 7in; length, 42ft. 

Weights: Max take-off 11,600Ib. 

Payload accommodation: Seats for 8-12 passengers. 

Performance: Cruising speed, 107kt (124 m.p.h.); minimum speed, 
35kt (40 m.p.h.); landing run, 500ft approx. 


An-10A  Astandard Aeroflot transport, the An-10A is the production 
version of the An-10, which first flew early in 1957. The An-10A has 
soft tyres and a four-wheel bogie undercarriage to permit it to operate 
from grass strips. There is a military aft-loading version. 

Powerplant: Four Ivchenko AI-20 turboprops of 4,000 e.s.h.p. each, 
driving four-blade propellers of about 14ft 9in diameter. ; 

Dimensions: Span, 124ft 8in; length, 121ft 4in; height, 32ft lin; 
wing area, 1,293 sq ft. 


Weights: Max take-off, 121,500Ib; capacity payload, 32,000ib; fuel 
weight, 22,600Ib. 

Payload accommodation: Cabin, 7,840 cu ft; cabin max height, 108in; 
cabin width, 13ft 6in; baggage and freight, 1,483 cu ft; max seats, 126. 

Fuel capacity: 2,800 Imp gal approx. 

Performance: Cont cruising speed, 34S5kt (395 m.p.h.) at 26,000ft; 
take-off run, 2,130ft to 2,300ft; landing run, 1,640ft; range (take-off to 
landing) with 32,000Ib payload, ihr fuel reserves, 1,080 n.m. (1,240 
st.m.); range with 23,000Ib payload, Ihr fuel reserves, 1,670 n.m. 
4 st.m.); range with 18,600Ib payload, thr fuel reserves, 1,850 n.m. 
(2,130 st.m.). 


An-12 This is a military transport version of the An-10 having, 
apparently as standard, a rear gun turret. A number have been delivered 
to the Indian Air Force and one to Ghana Airways. 


An-14 Pchelka (“‘Bee’’) _ This light utility transport, powered by two 
260 h.p. piston engines, is comparable with the Short Skyvan, though 
it is smaller. It is in Aeroflot service. It first flew on March 15, 1958. 
The field performance claimed for the An-14 puts it in the STOL class, 
and it has a minimum speed claimed to be no more than 27kt (31 m.p.h.). 
It appears to have seating accommodation for six people, including one 
pilot. Large rear-loading doors are fitted. 

Powerplant: Two Ivchenko AI-14R piston engines of 260 b.h.p., 
driving two-bladed 9ft 4in propellers. 
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AVIATION TRADERS’ CARVAIR 
“Flight”? operators’ reference drawing (key on opposite page) 
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Dimensions: Span, 65ft; length, 36ft; height, 13ft 10in; wing area, 
474 sq ft; aspect ratio, 9. ; 

Weights: Take-off, 6,615 Ib; max permitted take-off, 7,0551b; payload, 
1,3201b. 

Payload accommodation: Typically six seats. 

Performance: Max speed, 124kt (143 m.p.h.); cruising speed, 113kt 
(130 m.p.h.); take-off run, 130ft; landing run, 195ft; landing speed, 36kt 
(41 m.p.h.); min speed, 27kt (31 m.p.h.); rate of climb, 835ft/min, or 
235ft/min on one engine; max range, 540 n.m. (620 st.m.). 


An-24 First reference to this feeder liner, in the same class as the 
Friendship, Dart Herald and Avro 748, appeared in June 1960. The 
chief of Aeroflot was reported as having said that it would carry 32 
passengers in the standard version and 40 in a high-density configuration 
at a cruising speed of up to 326 m.p.h. Range is said to be of the order 
of 900-1,240 miles and take-off distance ~_r 1,600ft. Another report 
,000ft. 


States that take-off run does not ex According to Mr 


Antonov, speaking in England last September, the type had not then 
entered service. 

Powerplant: Two Ivchenko turboprops of 2,000 s.h.p. 
ARMSTRONG WHITWORTH _ See Whitworth Gloster for 
AW.650 Argosy family. 


The first of ten ATL-98 Carvairs for 
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AVIA = Ceskoslovenské Zavody Automobilové A Letecké, Palackého 
Nam 4, Prague 2. 


Manufacturers of the Avia 14 (Il-14M): see Ilyushia. 


AVIATION TRADERS Aviation Traders (Engineering) Ltd, 21 
Wigmore Street, London, W.1. 


ATL-98 Carvair This is a modification of the DC-4, ten of which are 
to be produced for Channel Air Bridge, a British United Airways 
company. The sale of Carvairs to a number of other airlines is also 
under negotiation. Modification involves a completely new forward 
body, in which the cockpit has been raised to provide nose-loading 
through a single door, and an extended fin and rudder. changes 
make available at low cost a four-engined nose-loading freighter of 
substantial capacity and long range, or a car-ferry aircraft capable of 
accommodating five medium-sized or six small cars, at operating costs 
comparable with those of the Bristol Freighter. The first flight of the 
Carvair was on June 21, 1961, and the aircraft will be ready for service 
in December. It will be used by Channel Air Bridge on vehicle-ferry 
services to destinations on the Continent. 

Flight references: June 19, 1959, June 24, 1960 and November 18, 


Channel Air Bridge 
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CABIN VOLUME 
1,990 cu ft 
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1960. Dimensions are as given in Flight for November 18, 1961, except 
for height empty, 29ft 10in. 

Weights: Max take-off, 73,800Ib; landing, 64,170lb; zero fuel, 
59,000ib or 60,700Ib; capacity payload, car ferry, 16,800ib (ZFW 
59,000Ib) or 18,500Ib (ZFW 60,700Ib); unfurnished freighter, 18,542Ib 
(ZFW 59,000Ib) or 20,242Ib (ZFW 60,700Ib); weight less fuel, crew and 
payload, 40,008Ib. 

Payload accommodation: Cabin volume, 4,500 cu ft; baggage volume, 
151 cu ft; cabin length, 80ft 2in; max width 9ft 3in; max height, 6ft 9in; 
max usable floor area, 665 sq ft; dimensions of largest door 80in 
8lin; max seats (subject to ARB requirements), 84; cars 4-6, plus rear 
seats for 23. 

Fuel capacity: 6-tank version, 2,396 Imp gal (2,876 US gal); 8-tank 
version, 2,998 Imp gal (3,600 US gal). 

Performance: Opt-cost (i.e., typical) cruising speed at 5,000-10,000ft 
and 65,000Ib, 178kt (205 m.p.h.); corres s.f.c., 0.446Ib/b.h.p./hr; 
take-off field length to SOft, ISA, SL, max weight, 4,200ft; landing 
field length from SOft, ISA, SL, unfactored max landing weight, 
2,790ft; range A (max payload) 2,160 st.m. (versions with 6 or 8 tanks 
and ZFW of 59,000Ib) or 1,895 st.m. (versions with 6 or 8 tanks and 
ZFW of 60,700Ib); range B (max fuel), 2,630 st.m. (6-tank version with 
ZEW of 59,000Ib or 60,700Ib) or 3,325 st.m. (8-tank version with 
ZEW of 59,000Ib or 60,700Ib); VNne, 217kt IAS; VNo, 195kt IAS; 
Vso, 73kt TAS. 


G-ARAY is the second prototype Avro 748 Series | 
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AVRO 748 
“Flight”? operators’ reference drawing—see page 800 for key 


AVRO A. V. Roe & Co Lid, Greengate, Middleton, Manchester. 
(Member of the Hawker Siddeley Group) 


Avro 748 Announced on January 9, 1959, the 748 is a contender for 
the so-called DC-3 replacement market. Like its main competitors, the 
Handley Page Herald and the Fokker Friendship, it is powered by two 
Rolls-Royce Dart turboprops. The Series 1 has RDa.6 Darts and the 
Series 2 has RDa.7s which makes it suitable particularly for operation 
in “hot and high” conditions. The prototype 748 first flew on January 
24, 1960. The Avro 748E is a Series 2 with a 6ft extension in the fuselage, 
3ft on each side of the wing. Also projected is a development of the E, 
the Super E, powered by Dart RDa.10s and with a maximum weight 
increased to 43,000Ib. The order book is as follows: Skyways, three 
Series 1 (March to May, 1962); BKS, five Series 1 (1962); Aerolineas 
Argentinas, nine Series | (1961-62); Aden Airways, three Series 2 (June 
1962). The first three 748s have now flown a total of some 1,200hr, 
and the final stage of the certification programme began on November 6 
when Skyways began a 160hr programme of route tests, due to end as 
this issue appears. Certification should be achieved during the course of 
next month. The first Indian-assembled aircraft made its maiden flight 
at Kanpur on November 1. The Indians will build a large number of 
748s for the Indian Air Force, following assembly of a number of 
Avro-manufactured aircraft, including three Series 2s. No details are 
available of 748 development projects, including the 758, a military 
version with rear loading, and the 778, a version with two aft-mounted 
jets in place of the wing-mounted turboprops. Production of sixty 748s 
of all versions is envisaged at the present time. Basic price of the Series |! 
is £200,000, of the Series 2 £231,000, and the Series E £260,000 


Avro 748 Series 1 : 

Powerplant: Two Rolls-Royce Dart RDa.6 Mk 514 turboprops of 
1,740 e.h.p. each driving Rotol 12ft four-blade propellers. ; 

Dimensions: Span, 95ft; length, 67ft; height empty, 24ft 104in; wing 
area, 795 sq ft. 

Weights: Max take-off, 36,800Ib; landing, 36,300lb; zero fuel, 
ey ra capacity payload, 10,5861b; weight less fuel and payload, 
22,614i1b. 

Payload accommodation: Cabin volume, 1,990 cu ft; baggage and 
freight volume, variable; cabin length, 46ft 6in; max internal width, 
8ft 4in; max height, 6ft 4in; max usable floor area, 296 sq ft; dimensions 
of largest door, 52in 48in; max seats, 48 at 30in pitch. 

Fuel capacity: 1,140 Imp gal. 

Water-methanol capacity: 60 Imp gal. 

Performance: Typical cruising speed, 220kt at 20,000ft and 34,000Ib; 
corres fuel consumption, 0.172 n.m./lb; balanced field length, max take- 
off weight, SL, ISA, 3,300ft; landing field length, SL, 3,600ft; range A 
(max payload), 550 n.m.; range B (max fuel), 1,520 n.m.; corres pay- 
load, 5,070Ib; VNe, 270kt IAS; VNo, 205kt IAS; Vso, 68kt IAS. 


Avro 748 Series 2 J 

Powerplant: Two Rolls-Royce Dart RDa.7 Mk 531 turboprops ol 
2,105 e.h.p. each driving Rotol 12ft four-blade propellers. 

Dimensions: As Avro 748 Series 1. 

Weights: Max take-off, 38,800Ib; max landing, 38,000Ib; zero fuel. 
34,050lb; capacity payload, 10,986lb; weight less fuel and payload, 
23,064Ib. 

Payload accommodation: As Avro 748, Series 1. 

Fuel capacity: As Avro 748, Series 1. 

Water-methanol capacity: As Avro 748, Series 1 

Performance: Typical cruising speed, 245kt at 20,000ft and 38,000Ib 
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corres fuel consumption, 0.164 n.m./Ib; take-off field length, SL, ISA, 
3,640ft; landing field length, SL, 3,790ft; range A (max payload), 
800 n.m.; range B (max fuel), 1,670 n.m.; corres payload, 6,6201b; 
Vne, 270kt IAS; VNo, 225kt LAS; Vso, 71kt IAS. 


Avre 748E 

Powerplant: As Series 2. 

Dimensions: As Series 1 and 2 except length, 73ft. 

Weights: Max take-off, 40,100Ib; landing, 39,600Ib; zero fuel, 
37,000Ib; capacity payload, 13,000Ib; weight less fuel and payload, 
24,000Ib. 

Payload accommodation: Cabin volume, 2,250 cu ft; baggage and 
freight volume, variable; cabin length, 52ft 6in; max internal width, 
8ft in; max height, 6ft 4in; max usable floor area, 335 sq ft; dimensions 
of largest door, 52in < 48in; max seats, 60 at 29in pitch. 

Fuel capacity: As Series 1 and 2. 

Water-methanol capacity: As Series 1 and 2. 

Performance: Typical cruising speed, 245kt at 20,000ft and 38,000Ib; 
corres fuel consumption, 0.164 n.m./Ib; take-off field length, SL, ISA, 
3,900ft; landing field length, SL, 3,900ft; range A (max payload), 
500 n.m.; range B (max fuel), 1,610 n.m.; corres payload, 7,000Ib; 
Vne, 270kt IAS; VNo, 225kt IAS; Vso, 71kt IAS. 


BAADE’ BB-152_ This East German jet airliner, details of which 
appeared in Flight for November 18, 1960, page 821, is reported to 
have been abandoned following contraction and reorganization of the 
national aircraft industry. 


BOEING The Boeing Company, Transport Division, Renton, 
Washington, USA. 


Boeing 307 Stratoliner _ First flown on December 31, 1938, the Strato- 
liner was a civil development of the B-17 bomber. Of the same genera- 
tion as the DC-4, and a direct competitor, it went into service with Pan 
American and TWA in the early months of 1940. It was an airliner in 
advance of its time, being the first pressurized airliner to go into service, 
and although only ten were built, eight remain in service to this day: 
Cohata (1), Airnautic (1), Aigle Azur (5) and Air Vietnam (1). 

Powerplant: Four Wright R-1820-G102As of 1,100 b.h.p. each; max 
weight, 42,000Ib; span, 107ft 3in; wing area, 1,486 sq ft; cruising speed, 
174kt (200 m.p.h.); typical number of seats, 33. 

Flight reference: May 23, 1958, pages 712-714. 


Boeing 377 Stratocruiser The Stratocruiser was developed from the 
YC-97, a transport derivative of the B-29 bomber. The first YC-97 flew 
in November 1944. The Stratocruiser was ordered by Pan American, 
Northwest, United, American, BOAC and SAS (whose order was 
subsequently transferred to BOAC). The aircraft entered service in 
1949, and its renowned comfort maintained its position in the front rank 
until as recently as 1958, when it was still in service with both Pan 
American and BOAC on the North Atlantic run. Altogether a total 
of 56 were built. No reliable evidence of any in service is available. 

A total of 888 C-97 transports and KC-97 tankers were built for the 
US Air Force. 

Powerplant: Four Pratt & Whitney Wasp Major R-4360-B6 of 3,500 
b.h.p. each driving 16}ft Hamilton Standard propellers. 

Data appeared in Flight for November 20, 1959, page 582. 


Boeing 707/720 The 707/720 family of Boeing jet airliners, which 

were developed as a private venture out of the company’s unique jet 

+ sag (B-47, B-52) experience, comprises six types of transport, listed 
iow 

The prototype 707, the 367-80, which first flew in July 1954, led to a 
big USAF order for KC-135 jet tankers. More than 400 of these have 
been delivered against an order for a total of 426, contributing signi- 
ficantly to the commercial production programme. In addition, 30 
C-135A Relghters (Stratolifer) are being delivered. 

The first 707 order came on October 13, 1955, from Pan American; 
the first 707-120 flew on December 20, 1957; and deliveries (to PanAm) 
began in September 1958 ahead of schedule. The 707 was introduced 
into regular service across the North Atlantic (by PanAm) on October 26, 
1958. To date about 240 707s and 720s have been delivered to 23 
operators (plus the USAF) and the order book stands at 324 for 27 
operators: 

707-120 American, 26 (modified to 120B standard); Continental, 

Cubana, 2 (leased by Boeing to Western Air Lines); PanAm, 6; 
on 7 (shorter 220-size body and modified to 120B standard): 
TWA, 15; USAF Military Air Transport Service, 3 (VC-137A). 


707-120B American, 1; Qantas, 4; TWA, 20. 
707-220 ~—Braniff, 5. 


Northwest Orient is one of the latest operators of the turbofan Boeing 720B 


707-320 Air France, 20; PanAm, 26 (one leased to PIA); Sabena, 7; 
SAA, 3; TWA, 12 
707-320B PenAm, 5; TWA, 6; Air France, 4. 


707-420 Aijr-India, 6; BOAC, 15; El Al, 3; Lufthansa, 5; Varig, 2 
Cunard Eagle, 2. 

720 ~=Aerlinte (Irish), 3; American, 10 (modified to 720B ee 
Braniff, 4; Eastern, 15; United, 29; Pacific Northern, 2; FAA 

720B American, 15; Avianca, 2; Ethiopian, 2; Free sadel 8; 
Western, 4; El Al, 2; Continental, 4; Northwest, 9; Pakistan, 3. 
707-120 This is the JT3 domestic model. Basic price: about £1.68m. 

Powerplant: Four Pratt & Whitney JT3C-6 turbojets of 11,200Ib dry 
thrust each, or 13,500lb with water injection. 

Dimensions: Span, 130ft 10in; length, 144ft 6in; height empty, 42ft; 
wing area, 2,433 sq ft; sweep at quarter chord, 35°; aspect ratio, 7.07. 

Weights: Max take-off, 247,000lb; landing, 175,000Ib; zero fuel, 
165,000Ib; capacity payload, 43,000Ib; weight less fuel and payload, 
122,000Ib. 

Payload accommodation: Cabin volume, 7,653 cu ft; baggage and 
freight, 1,680 cu ft; cabin length, 104ft 10in; max width, 12ft 4in; max 
height, 14ft 24in; max usable floor area, 1,092 sq ft; dimensions of 
largest door, 34in 72in; max seats, 179. 

Fuel capacity: Basic, 11,223 Imp gal (13,478 US gal). 

Water capacity: 591 Imp gal (710 US gal). 

Performance: Cont cruising speed, 495kt (570 m.p.h.) at 28,000ft and 
180,000Ib; balanced field length at max take-off weight, SL, ISA, 
10,200ft; landing distance from S50ft at max landing weight, 6,000ft; 
range A (max payload), ISA (SR427 reserves), 2,720 n.m. (3,130 st.m.); 
range B (max fuel) (SR427 reserves), 3,750 n.m. (4,310 st.m.); corres 
payload, 20,500Ib. 
707-120B The 707-120B is distinguished by turbofan engines and 
the wing modifications applied to the 720, namely, three sections of 
leading-edge flap and a false leading edge between inner pod and 
fuselage. Changes are also made to the main gear and cabin-air turbo- 
compressors. The result will be improved field performance, increased 
economy, and an increase in high-speed cruise of 18kt. These changes 
can be incorporated retrospectively. 

Powerplant: Four Pratt & Whitney JT3D-1 turbofans of 17,000Ib 
dry thrust at sea level, ISA F. 

Dimensions: As 707-120. 

Weights: Max take-off, 258,000Ib; max landing, 185,000Ib; zero fuel, 
170,000Ib; capacity payload, 47,734Ib; weight less fuel and payload, 
122,266lb. 

Payload accommodation: As 707-120. 

Fuel capacity: 14,400 Imp gal (17,258 US gal) plus 358 Imp gal 
(430 US gal) water. 

Performance: Optimum-cost cruise, 484kt (557 m.p.h.) at 35,000ft 

and 200,000Ib; corres consumption, 11,300Ib/hr; balanced field length, 
max weight, ISA, 8,700ft; max landing weight, 6,200ft; range A (max 
payload), 3,725 n.m. (4,289 st.m.); range B (max fuel), 5,392 n.m. 
(6,209 st.m.); corres payload, 18,830Ib; corres speed, 461 kt (530 m.p.h.) 
at 37,500ft. 
707-220 This is a shorter-body domestic version, powered by JT4s, 
ordered by one customer, Braniff. This operator wanted a higher 
reserve of power to meet the high-altitude, high-temperature conditions 
experienced on its Latin American routes. 

Powerplant: Four Pratt & Whitney JT4A-3 turbojets of 15,800Ib dry 
thrust each (no water injection). 

Dimensions: As for the -120, except for length, 134ft 6in. 

Weights: As for the -120, except for capacity payload, 34,000Ib. 

Payload accommodation: Approximately as for the -120. 

Fuel capacity: As for the -120, but without water. 

Performance: Cont cruise speed, approx as for -320; balanced field 
length, max take-off weight, SL, ISA, 6,900ft; landing distance from 
50ft at max landing weight, 6,000ft; range A (max payload), 2,980 n.m. 
(3,430st.m.); range B (max fuel) (SR427 reserve), 3,875 n.m. 

707-320 Known as the Intercontinental, the -320 is the long-range 
model. 

Powerplant: Four Pratt & Whitney JT4A-11 of 17,500Ib thrust each 
(no water injection). 

Dimensions: Span, 142ft Sin; length, 152ft llin; height empty, 
42ft 54in; wing area, 2,892 sq ft; sweep at 0.25 chord, 35°. 

Weights: Max take-off, 311,000Ib; landing, 207, 000Ib ; zero fuel, 
190,000Ib; capacity payload, 56,5941b; weight less fuel, crew and pay- 
load, 133,406lb. 

Payload accommodation: Cabin volume, 8,150 cu ft; baggage and 
freight volume, 1,785 cu ft; cabin length, 111ft 6in; max width, 12ft 4in; 
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max height, 14ft 2}in; max usable floor area, 1,164 sq ft; dimensions of 
largest door, 34in x 72in; max seats, 189. 
uel capacity: 19,831 Imp gal (23,815 US gal). 

Performance: Cont cruising speed, 472kt (544 m.p.h.) at 35,000ft and 
240,000Ib ; corres consumption, 13,900Ib/hr; balanced field length (max 
weight, SL, ISA), 10,300ft; max landing weight, 7,300ft; range A (max 
payload), 4,042 n.m. (4,654 st.m.); range (max fuel), 5,932 n.m. 
(6,831 st.m.); corres payload, 19,440Ib. 


707-320B = This is the Intercontinental fitted with turbofan engines and 
increased payload-range performance. 

Powerplant: Four Pratt & Whitney JT3D-3 (wet) turbofans of 18,000Ib 
thrust each. 

Dimensions: As -320, except span, 145ft 9in. 

Weights: Max take-off, 312,000Ib; max landing, 207,000Ib; zero fuel, 
190,000Ib ; capacity payload, 53,666 lb ;weight A 
less fuel and payload, 136,334lb. 

Payload accommodation: As -320. 

Fuel capacity: As -320. 
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Water capacity: 416 Imp gal (500 US gal). 

Performance: Opt-cost (i.e., typical) cruis- 
ing speed at 35,000ft and 240,000ft, 472kt 
(M 0.82); corres s.f.c., 0.9; take-off field 
length, SL, ISA, 312,000Ib, 9,770ft; land- 
ing field length, SL, 207,000Ib, 6,420ft; : 
range A (max payload), 4,980 n.m.; range B (max fuel), 7,010 n.m. with 
18,600Ib payload; cruise M.82, Vne, 383kt IAS; VNo, 340kt IAS at 
SL to 383kt IAS at 25,200ft; Vso 98.4kt TAS at 207,000Ib; Mno and 
MNE 0.90. 


707-420 Thisis the Rolls-Royce Conway-powered version, also known 
as the Intercontinental, as ordered by BOAC, Air India, Lufthansa and 
Varig. 

a Four Rolls-Royce Conway 508 (RCo.12) of 18,000Ib 
thrust each (no water injection). : 

Dimensions: Span, 142ft Sin; length, 152ft llin; height empty, 
42ft Shin; wing area, 2,892 . ft. 

Weights: Max take-off, 311,000Ib; landing, 207,000lb; zero fuel, 
190,000Ib; capacity payload, 59,124lb; weight less fuel and payload, 
130,876Ib. 

Payload accommodation: Cabin volume, 8,150 cu ft; baggage and 
freight volume, 1,773 cu ft; cabin length, 111ft 6in; max width, 12ft 4in; 
max height, 14ft 2jin; max usable floor area, 1,164 sq ft; dimensions of 
largest door, 34in 72in; max seats, 189. 
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FRONT FREIGHT HOLD 
680 cu ft 


Fuel capacity: As -320. 

Performance: Cont cruise speed, 472kt (544 m.p.h.) at 35,000ft and 
240,0001b ; corres consumption, 13,500Ib/hr; balanced field length, max 
weight, SL, ISA, 10,700ft; max landing weight, 7,300ft; range A (max 
payload), 4,339 n.m. (4,997 st.m.); range B (max fuel), 6,199 n.m. 
(7,139 st.m.); corres payload, 21,800Ib. 


720 Higher-speed addition to the family, the 720 has the leading 
edge “glove” which extends the wing chord between fuselage and inner 
pod to increase Mach number from 0.88 to 0.90. In addition, “‘lift- 
booster” leading-edge flaps, three per side, improve landing and take-off 
characteristics. 

Powerplant: Four Pratt & Whitney JT3C-7 turbojets of 12,000Ib dry 
thrust each (no water injection). 
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Dimensions: Span, 130ft 10in; length, 136ft 2in; height empty, 
41ft 64in; wing area, 2,433 sq ft. 

Weights: Max take-off, 202,000Ib; landing, 175,000Ib; zero fuel, 
139,000Ib; capacity payload, 33,353lb; weight less fuel and payload, 
105,000Ib. 

Payload accommodation: Cabin volume, 7,618 cu ft; baggage and 
freight volume, 1,390 cu ft; cabin length, 94ft; max width, 12ft 4in; 
max height, 14ft 2}in; max usable floor, 1,003 sq ft; max seats, 149. 

Fuel capacity: 9,855 Imp gal (11,835 US gal). 

Performance: Cont cruising speed, 484kt (557 m.p.h.) at 35,000ft and 
160,000Ib; corres consumption, 11,200Ib/hr; balanced field length, max 
weight, SL, ISA, 6,700ft; max landing weight, 6,240ft; range A (max 
payload), 2,610 n.m. (3,006 st.m.); range B (max fuel), 3,600 n.m. 
(4,145 st.m.); corres payload, 19,300Ib. 


720B The improved airframe and aerodynamic features of the 720 
are in this aircraft allied with the substantial performance advantages of 
the Pratt & Whitney JT3D-1 turbofan, rated at 17,000Ib thrust (no 
water injection). Dimensions are the same as those of the 720, but 
additional wing bays are occupied by fuel. Deliveries start next year. 

Weights: Max take-off, 233,000Ib; landing, 175,000Ib; zero-fuel, 
149,000Ib; capacity payload, 37,200Ib; less fuel and payload, 112,000Ib. 

Fuel capacity: 12,400 Imp gal (14,830 US gal). 

Performance: Cont cruising speed, 484kt (557 m.p.h.) at 35,000ft at 
180,0001b ; corres consumption, 10,600Ib/hr; balanced field length, max 
weight, SL, ISA, 6,880ft; max landing weight, 6,240ft; range A (max 
payload), no reserves, 3,885 n.m. (4,474 st.m.); range B (max fuel) no 
reserve, 5,040 n.m. (5,802 st.m.); corres payload, 19,300Ib. 


727 First announced in September 1960, the 727 is the three-engined 
member of the Boeing jet family designed for short-to-medium stage 
lengths. On December 5, 1960, ing announced the signing of con- 

















tracts with Eastern Air Lines and United Air Lines for 40 aircraft each. 
On May 16, 1961, American Airlines signed a letter of intent to purchase 
25 727s for delivery in 1964 and this led to a firm contract being signed 
on August 10. Earlier, in March 1961, the first export breakthrough 
came with an order for 12 from Lufthansa. The first production jig was 
loaded in October 1961, and, according to a Boeing schedule published 
last January, the first aircraft will be rolled out in August 1962 and will 
fly in November 1962. Deliveries to Eastern and United are due to start 
towards the end of 1963. General configuration of the aircraft is similar 
to that of the de Havilland Trident, although the 727 is a rather larger 
aircraft. Fuselage cross section corresponds with that of the other 
Boeing jet airliners although the accommodational length is less. 
Particular emphasis has been placed on field performance, which is well 
below 6,000ft in standard conditions. Flaps are triple slotted and the 
leading-edge flaps are of the Krueger type. 

Powerplant: Three Pratt & Whitney JT8D-1 turbofans of 14,000Ib 
thrust each 

Dimensions: Span, 108ft 7in; length, 135ft Sin; height, 34ft; wing area, 
1,650 sq ft; sweepback at quarter chord, 32°. 


Weights: Max take-off, 142,000Ib; max landing, 131,000Ib; zero fuel, 
109,000Ib; capacity payload, 24,000Ib; weight less fuel and payload, 
81, 500Ib. 


Payload accommodation: Freight hold volume, 850 cu ft; cabin length, 
72ft 8in; max width, 139in; cabin height, 90.9in; door sizes, as 707 
except for ventral door. 

Performance: Opt-cost, i.e., typical cruising speed, 515kt at 25,000ft 
at 120,000Ib; take-off field length, ISA, SL, 5,250ft; ISA, 5,000ft 
elevation, 7,600ft; landing field length required, 4,980ft, SL, ISA; 
range A (max payload), 3,000 n.m. 


737 ~= This is a twin-jet short-haul airliner project. 
have been published. 


BREGUET Société Anonyme des Ateliers d Aviation Louis Breguet, 
24 Rue Georges Bizet, Paris l6e, France. 


Breguet 763 Deux Ponts The Breguet 763 stems from the earlier 
Type 761, the design of which was started in 1944 and which flew for 
the first time on February 15, 1949. The Deux Ponts fuselage is 
the same as that of the 761 but the span is increased and the wings 
reinforced ; twelve 763s were ordered by Air France in 1951 (it is operated 
by the French airline under the name Provence) and the prototype 
flew for the first time on July 20, 1951. The Service version, the Type 763, 
is known as the Sahara, and 15 of these were ordered in 1956. 

Powerplant: Four Pratt & Whitney R-2800-CA18s driving Hamilton 
Standard propellers. 

Data appeared in Flight for November 20, 1959, page 583. 


Breguet 940 Integral A STOL research machine built to French 
Government contract, the Integral first flew on May 21, 1958. Its trials 
have substantiated Breguet’s belief that good cruising speed and carry- 
ing capacity are aerodynamically reconcilable with STOL capabilities 
without the need for a rotor. The basic concept is the “vectored slip- 
stream”: four big interconnected propellers blow across the whole span 
of a normally loaded wing which is generously endowed with full-span 
double-slotted flaps. Powerplant consists of four Turboméca Turmo II 
turboprops of 400 h.p. each. Gross weight is 16,000Ib. 
Flight reference: May 30, 1958. 
Breguet 941 and 942 = These two aircraft differ only in their fuselages 


No official details 
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The Breguet 942 may eventually be 
operated on French domestic routes by 
Air Inter. The military Br941 is shown 


the 941 being unpressurized, and the 942 having a circular-section pres- 
surized fuselage. The military 941 was built to Government contract, 
and flew on June 1, 1961, powered by four Turboméca Turmo IIID 
turboprops. Originally it was planned to install four de Havilland 
(General Electric T58 licence) Gnome turboprops of 1,250 s.h.p.: this 
installation is now offered as an alternative for both the 941 and 942. 
Consumption of the two engines is said by the manufacturer to be 
equivalent, so that performance figures are the same for both the 941 
and 942. The Gnome installation, being lighter, allows a payload bonus 
of 450Ib. 

The 941 and 942 are of course developed from the 940 research 
vehicle, benefiting from all the successful flight testing so far achieved, 
and they fill a unique requirement for very-short-field (800-1 ,500ft) 
performance—allowing, for the first time, a fixed-wing vehicle with 
relatively low operating cost to compete with the helicopter in the 
city centre- city centre air transport business. Air Inter is considering 
an order for 942s. 

Basic price: Quoted by an unofficial American source at about 
£250,000 for the 941. 

The following data apply to the commercial Breguet 942 :— 

Powerplant: Four Turboméca Turmo IIID turboprops of 1,250 s.h.p. 
each driving Breguet Ratier 14ft 9in reversing propellers. 

Dimensions: Span, 76ft lin; length 76ft 94in; height, 31ft 8in; wing 
area, 887 sq ft. 

Weights: Max take-off, 44,000Ib; max payload, 12,350Ib (13,900Ib 
for the 941 freighter version); max landing weight, 40,000Ib; zero-fuel 
weight, 39,300Ib; weight less fuel and payload, 26,950Ib. 

Payload accommodation: Cabin volume, 2,100 cu ft; baggage and 
freight volume, 350 cu ft; cabin length, 30ft 8in; max internal width, 
9ft 7in; max height, 6ft 6in; max usable floor area, 286 sq ft; dimensions 
of largest door, 59in 7lin; max number of seats, 50 five-abreast at 
35in pitch. 

Fuel capacity: 1,610 Imp gal (1,940 US gal). 

Performance: Opt-cost cruising speed at 1,500ft and 40,000Ib, 216kt 
(248 m.p.h.); corres specific fuel consumption, 0.11: take-off distance to 
clear 35ft, ISA, SL (one engine failure, grass surface, max take-off 
weight), 1,440ft; typical take-off run, concrete surface, max take-off 
weight, 625ft; CAR landing field length (ISA, SL, concrete surface, 1.6 
factor, max landing weight), 1,345ft; typical landing run, concrete sur- 
face, max landing weight, 395ft; range A (max payload), 750 n.m. (860 
st.m.); range B (max fuel), 1,420 n.m. (1,630 st.m.); corres range B 
payload, 4,000Ib. 


Breguet 945 A smaller version of the Breguet 942 is under study, 
primarily for military use, for operation from 1,000ft hot and high- 
altitude airstrips. Designated Breguet 945, it would weigh about 
20,000Ib and be powered by two Turboméca Turmo IIIDs. Payload 
of about 3,300Ib could be carried for more than 900 miles at almost 
240 m.p.h. 


BRISTOL Bristol Aircraft Ltd, Filton 
(Member of the British Aircraft Corporation). 


Bristol 170 Freighter The prototype Bristol Freighter first flew on 
December 2, 1945, and was originally offered in two main versions; 
the Freighter with nose loading doors, and the Wayfarer all-passenger 
version without nose doors. Initial 170s had a span of 98ft and square 
21A and 21E and Wayfarer 22A of 


House, Bristol, England 


tips, but the Freighter Mks 21, 


One of Canadian Pacific Air 
Lines’ six Britannia 314s 
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The BAC One-Eleven, seen here in Braniff livery, is arousing keen interest 
among several US carriers 


Commercial Aircraft of the World... 


1948 had a 10ft increase in span and a max weight of 40,000Ib; the 
engines were two 1,700 b.h.p. Bristol Hercules 672s. The Freighter 31 
and 31E have increased power (Bristol Hercules 734 of 2,050 h.p.) and 
take-off weight (44,000Ib), together with a dorsal fin, while the Mk 32, 
designed for Silver City, has a 5ft 4in longer nose to accommodate three 
onal cars instead of two. A total pf 214 Bristol 170s were built for 
civil and military operators; about 60 are in service with 18 carriers. 
Mk 21 All-freight version with flight deck only soundproofed. Mk 
21A “Mixed” version, 16-20 passengers and freight. Mk 21E “Mixed” 
version with movable bulkhead. Entire cabin soundproofed. Mk 22A 
Passenger version seating 32-36. No nose doors. Mk 31 As Mk 21. 
Mk 31E As Mk 21E. Mk 32 With accommodation for two to three cars 
and up to 23 passengers. 

Bristol Freighter Mks 31 and 32 

Powerplant: Two Bristol Siddeley Hercules 734 piston engines of 
2,050 h.p. each driving D.H. 14ft propellers. 

Dimensions: Span, 108ft; length, 68ft 4in (Mk 31), 73ft 8in (Mk 32); 
height, 24ft; wing area, 1,487 sq ft. 

Weights: Max take-off 44,000Ib ; landing, 44,000Ib; capacity payload, 
14,400ib (Mk 31), 12,000Ib (Mk 32); weight less fuel and payload, 
28,0841b (Mk 31), 30,5531b (Mk 32). 

Payload accommodation: Cabin volume, 2,360 cu ft (Mk 31), 2,900 
cu ft (Mk 32); cabin length, 49ft (Mk 31), 57ft 2in (Mk 32); max width, 
8ft; max height, 6ft 7}in; nose door, 6ft 84in 6ft 7hin. 

Fuel capacity: 1,172 Imp gal. 

Performance: Cont cruise speed, 166kt (191 m.p.h.) at 10,000ft at 

44,000Ib; corres fuel consumption, 1.3 st.m.p.g.; balanced field length, 
max take-off weight, SL, ISA, 3,700ft; SL,ISA + 15°C, 4,100ft; 5,000ft, 
ISA, 4,800ft; landing distance from SOft, 2,280ft; range A (max pay- 
load), 695 n.m. (800 st.m.); range B (max fuel), 1,610 n.m. (1,850 st.m.); 
corres payload, 5,000Ib; corres speed, 143kt. 
Britannia 100 _‘ First of the Britannia family of big turboprop airliners, 
powered by Proteus 705 turboprops and seating up to 92 passengers, 
the 100 was produced exclusively for BOAC. The prototype 100, 
G-ALBO, first flew on August 16, 1952. Fifteen, designated 102, were 
built for the Corporation from 1954-56, production being subsequently 
concentrated on the larger and more powerful 250/300/310/320 series 
described below. The 102 inaugurated the first Britannia services on 
February 1, 1957. Price paid by BOAC (fixed in April 1955) was 
£768,000 per aircraft. 

Powerplant: Four Bristol Siddeley Proteus 705 turboprops of 3,900 
e.h.p. each driving D.H. four-bladed, 16ft propellers. 

Dimensions: As for 320, except length, 114ft, and height, 36ft 8in. 

Weights: Max take-off, 155,000Ib; landing, 125,000Ib; zero fuel, 
113,0001b; capacity payload, 25,000ib; weight less fuel and payload, 
88,000Ib. 

Payload accommodation: Cabin volume, 5,150 cu ft; baggage and 
freight volume, 750 cu ft; cabin length (incl pantry and lavatory), 76ft; 
max width, I1ft 7in; max height, 6ft 8in; max usable floor area, 
810 sq ft; dimensions of largest doors, 70in 31.Sin. 

Fuel capacity: 6,690 Imp gal (8,034 US gal). 

Performance: Cont cruising speed, 315kt (362 m.p.h.) at 20,250ft and 
135,0001Ib; corres specific fuel consumption, 0.6471b/b.h.p./hr; balanced 
field length at max take-off weight, SL, ISA, 6,320ft; at SL, ISA + 15°C, 
7,350ft; at 5,000ft, ISA, 8,020ft; landing distance from 5Oft, 5,200ft; 
range A (max payload), 2,945 n.m. (3,385 st.m.); range B (max fuel), 
optimum cruise, 3,690 n.m. (4,250 st.m.); corres payload, 13,480Ib; 
corres cruising speed, 285kt (328 m.p.h.). 

Britannia 250 This is the generic type-designation of the military 
version of the Britannia, 23 of which have been delivered to RAF 
Transport Command by Bristol, and by Short Brothers & Harland from 
the assembly line operated at Belfast since December 1953. 

Britannia 252 This is a passenger-cargo version, three of which were 
ordered for Government trooping work by the Ministry of Aviation for 
operation by British independent airlines. In the spring of 1959, as a 
result of a change in policy, these aircraft were transferred to RAF 
Transport Command. Maximum payload is 28,000Ib, including 84 
passengers and freight which is accommodated on the forward 
strengthened portion of the floor, and loaded via an enlarged door. 

Powerplant: As for 320. 

Britannia 253 This is essentially an all-cargo transport, built entirely 
to military requirements. Twenty have been delivered to RAF Transport 
Command. A special feature is the heavy “floating * floor designed by 
Shorts. The forward freight door has the same dimensions as that of the 
252. Max payload is 34,000Ib. 

Powerplant: As for 320, except that the military designation of the 
Proteus 765 with water injection is 255. 
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Weights and performance data: p. 586 Flight, November 20, 9 
300 ~=—- Three of these were built, one for the Ministry and 

designed 302, which were bought by Aeronaves de Mexico. The 
has the capacity and power of the 305, but less tankage—6,690 Imp 
instead of 8,580 Imp gal and a max take-off weight of 170,000ib. 
Britannia 305 _~—A ‘total of five of this model were built; two are 
service with British United Airways (307), two with Transcontinep 
(308), and one with Ghana Airways (309). They are in all major respeg 
comparable with the 310 model, the designation 305 being applied wh 
in 300 form, they were modified to bring them as closely as possible 
310 standard, including in particular the addition of the 310 wing 
8,580 Imp gal. : 
Britannia 310 This is the standard long-range version as cperated by 
BOAC (15 312s); El Al (four 313s); CPAL (six 314s); British United 
Airways (two 317s, and two 312s leased from BOAC); Cubana (th 
318s); Cunard Eagle (one 318 leased from Cubana, two 324, ex-CPAL)s 
Ghana Airways (one 319). 

The 310, first of which was flown on December 31, 1956, ente 
service across the North Atlantic with BOAC on December 19, 1958) 

All data as for 320, except: capacity payload, 34,900Ib; weight less 
fuel and payload, 93,100Ib, and range B payload, 23,500!b. 

Britannia 320 ~=—- This was the standard production commercial Britann 
until production ceased in 1959. It isa development of the 310 incor 

orating numerous detail engineering improvements. Of six built, two 
Love been bought by Canadian Pacific Airlines and sold to Cunard 
Eagle. Basic price new was £1.07m. 

Powerplant: Four Bristol Siddeley Proteus 765 turboprops of 4,450 
e.h.p. driving de Havilland Hydromatic four-blade 16ft propellers. 

Dimensions: Span, 142ft 3.5in; length, 124ft 3in; height, 
37ft 6in; wing area, 2,075 sq ft; aspect ratio, 9.76. 

Weights: Max take-off, 185,000Ib; landing, 137,000Ib; zero fuel, 
128,000Ib; capacity payload (ZFW-limited), 34,3691b; weight less fuel 
and payload, 93,6311b. 

Payload accommodation: Cabin volume, 5,877 cu ft; baggage and 
freight volume, 910 cu ft; cabin length, 86ft 3in; max width, 11ft 7in; 
max height, 6ft 8in; max usable floor area, 883 sq ft; dimensions of 
largest door(s), 70in x 31.5in; max seats, 149. 

Fuel capacity: 8,580 Imp gal (10,300 US gal). 

Performance: Cont cruising speed, 345kt (385 m.p.h.) at 22,000ft and 
150,000Ib ; corres specific fuel consumption, 0.5851b/b.h.p./hr; balanced 
field length at max take-off weight, SL, ISA, 8,150ft; at SL, ISA + 15°C, 
9,600ft; at 5,000ft ISA, 11,800ft; landing distance from SOft, 6,000ft; 
range A (max payload), 3,620 n.m. (4,160 st.m.); range B (max fuel), 
optimum cruise, 4,530 n.m. (5,000 st.m.); corres payload, 23,000Ib; 
corres cruise speed, 310kt (357 m.p.h.). 

Bristol 198 This is the project number given to the supersonic 
transport project that was developed by the British Aircraft Corpora- 
tion, designated BAC-198, in close association with Sud-Aviation. ; 

One projected variant is a light-alloy M2.2 transport seating 100/120 

assengers, and capable of a 3,500 n.m. stage length. Geometry would 
be ogival narrow-delta, and one possible powerplant six Bristol Siddeley 
Olympus with reheat. It is possible that the project will be dropped in 
favour of joint Sud-BAC development of two versions of the Super 
Caravelle. 
BRITISH AIRCRAFT CORPORATION 
London SWI. 

Manufacturers of commercial aircraft in the British Aircraft Corpora- 
tion are Vickers-Armstrongs (Aircraft), Bristol Aircraft and Huntin 
Aircraft. Vickers’ products appear under the heading Vickers, an 
Bristol Aircraft’s products appear under Bristol. 

BAC-107 ‘This is a lighter variant of the BAC One-Eleven, shorter in 
— (by two seat-rows), and powered by two Bristol Siddeley BS.75 
turbofans. It is a project only. 

BAC One-Eleven 


100 Pall Mall, 


Summed up briefly, the BAC One-Eleven is a jet 
replacement for the Viscount, similar in size, having the same fuel 
consumption (as the 810), but cruising 200 m.p.h. faster. The project 
can be traced back to the Hunting H.107, first design study of which was 
completed in May 1956. When, during 1960, Hunting became a member 
of the British Aircraft Corporation, Vickers and Hunting together re- 


designed the H.107—around two BS.75 turbofans at first, and, in its 
final form, around two Rolls-Royce Speys. The designation BAC One- 
Eleven was given in March 1961 and the decision to go ahead with an 
initial batch of 20 aircraft was made in April 1961 on the strength of an 
order—formally announced on May 9—for ten aircraft with an option 
on five from British United Airways. In October 1961 a firm order for 
six with an option on a further six was placed by Braniff Airways. 
Other US airlines who have stated their interest in the aircraft are 
Continental, Ozark and Frontier. First flight of the One-Eleven is 
scheduled for the second quarter of 1963 and target date for air- 
worthiness certification is mid-1964 with deliveries to BUA starting in 
September 1964. The project is the first to be tackled by the British 
Aircraft Corporation as a unified company. A full description of the 
aircraft appeared in Flight for August 10, 1961, pages 182-186. Basic 
price, fixed until mid-1965, is £835,000 including seats. The data below 
are for the standard aircraft and for an optional variant having increased 
max take-off weight. 

Powerplant: Two Rolls-Royce RB.163-1 Speys of 10,400Ib thrust. 

Dimensions: Span, 88ft 6in; length, 92ft lin; height, 23ft 9in; wing 
area 980 sq ft: sweepback at quarter chord, 20°. 

Weights: Max take-off, 68,250Ib; max landing, 65,000Ib; zero fuel, 
50,000Ib; typical max payload, 14,000Ib; weight less fuel, crew and pay- 
load, 42,630Ib. ‘ 

Payload accommodation: Cabin volume, 3,150 cu ft; baggage and 
freight volume, 534 cu ft; cabin length, 55ft; max interna! width, 
10ft 4in; max height, 6ft 6in; max usable floor area, 507 sq ft; dimensions 
of largest door, 84in x 36in (ventral entry); max seats, 69 at 36in pitch. 

Fuel capacity: 2,200 Imp gal (plus optional centre-section fuel tank of 
850 Imp gal capacity). [Continued on page 809 
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Know your airports . 
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WHAT’S DOING AT MANCHESTER ? 


Why is Manchester so proud of its Airport? 


Owned by the Manchester Corporation, it is the largest 
municipal aerodrome in Great Britain, linking the city and its 
surroundings — which, within a radius of fifty miles, embrace 
the most heavily industrialised area in the world— with more 
than fifty cities and towns in North America, Europe and the 
United Kingdom. Manchester Airport is a first-class example 
of municipal enterprise on an international scale. 


How long has it been Corporation-controlled? 


Since it was first opened on June 25, 1938. After the war the 
Ministry of Civil Aviation intended to purchase the Airport 
but Manchester C wporation considered that it was better 
suited to understand and further the aeronautical aspirations 
of the area. This opinion was backed by years of experience 
in Operating a municipal airport, first at Wythenshawe in 1929, 
then at Barton and finally at Ringway, the present location. 
The Corporation won its point. 


What about current development? 

The main runway has been extended and construction of the 
magnificent new terminal which began in October 1957 is due 
for completion soon, as is the installation of an Esso hydrant 
refuelling system. This will be the first major development of 
its kind in the United Kingdom. 


Why have hydrant refuelling? 

Thirsty jet airliners with a vast capacity for fuel; apron space 
at a premium as traffic increases; and the constant demand for 
quick turn-round which is the secret of economy. All these 
factors contribute to the pressing need for safe, efficient fuel 
service fast, however great the requirement. One of the answers 
is hydrant refuelling. And at Manchester Airport, the fact that 
it handles a considerable proportion of transit traffic, coupled 
with the compact design of the new terminal area makes 
hydrant refuelling the ideal choice. 


What’s all this excavation work? 


The photograph shows part of the pipelines of the hydrant 
system at Manchester and the site of the shock-alleviating 


chambei's —essential items in this kind of system to cope with 
the problem of hydraulic shock. At Manchester the function 
of these units is supplemented by the use of Hydrafuellers— 
an Esso invention which will ensure that the hydrant system at 
this Airport will set a new standard for safety and efficiency in 
operation and economy in installation. 


And just what is a Hydrafueller? 

Esso’s new Hydrafueller is a servicing vehicle which consists 
principally of a balance tank with a pump, filters, bypass valves 
and fuelling hoses. The diagram shows how it works. 








PUMP 


coed FILTER WATER 
SEPARATOR 





FROM HYDRANT 


Fuel from the hydrant flows into the balance tank at a rate 
governed by the hydrant pumps and controlled by the float 
and slow-closing valve. The pump on the vehicle takes its 
suction from the tank and delivers fuel to the aircraft through 
a short length of hose. Thus the Hydrafueller completely 
isolates the aircraft from the risk of hydraulic shock from the 
hydrant line. This is but one example of Esso’s original think- 
ing—keeping an eye on the future as well as meeting current 
demands. 


What are the prospects at Manchester? 


The passenger and freight potential in the area served by 
the Airport is enormous. Within a fifty-mile radius there are 
all the cotton-manufacturing towns, the whole of the Yorkshire 
woollen district, the Potteries, Sheffield, Liverpool and part of 
the manufacturing area round Derby. Manchester is deter- 
mined to match this impressive air traffic potential by airport 
services which will compare favourably with those provided by 
any other major airport in the world. And in this bold endea- 
vour Esso is equally determined to play its full part. In the 
future as in the past it will continue to provide safe, swift fuel 
service at Manchester of a standard that is second to none. 


Esso Petroleum Company Limited 
Aviation Department 

36 Queen Anne’s Gate, London S.W.1 
Telephone: HY De Park 7030 





eady a busy airport — handling more 
than half a million passengers and over 
32,000 aircraft movements a year — 
Manchester is gearing up for even more 


i 


business 


Looking into the near future, an artist 

emphasises the “‘clean’’ appearance of the 

apron at Manchester Airport when the 
hydrant fuelling system is completed. 
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We are specialists in the field of 

aircraft seating and have over fifty 

types of seats currently approved by the Air 
Registration Board. Millions of passenger 
miles are flown each year 

in seats manufactured by us. Whether it be 
First Class, Tourist, Economy, or our famous 
Payloader seating, here at 

Flight Equipment we have the team and 

the “know how” that can be depended 


upon to give first-class service. 
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FLIGHT EQUIPMENT 
AND ENGINEERING LTD 


142 Cromwell Road London SW7 
Telephone FREmantle 3011 
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Performance: Opt-cost (i.e., typical) cruising speed, 469kt TAS at 
25,000ft and 65,0001b; corres specific fuel consumption, 0.0877 n.m./Ib; 
take-off field length, ISA, SL, max take-off weight to 35ft (effective field 
length), 5,250ft; landing field length, ISA, SL, max landing weight from 
50ft (60 per cent factor) 5,800ft; range A (max payload), including 
allowances for air and ground manceuvre, 1,060 n.m.; range B (max 
fuel), with allowances for air and ground manceuvre, 1,840 n.m. with 
7,700Ib payload (optional extra tankage increases range B to 2,665 n.m. 
with 9201b); cruise Mach number, over 24,100ft, 0.78; Vc up to 24,100ft, 
320kt EAS; VNo, as Vc; Vso, max landing weight, 92kt. 


BAC One-Eleven. Optional variant Details as for the standard 
One-Eleven except: 

Weights: Max take-off, 73,500Ib; zero fuel, 58,0001b; weight less fuel 
and payload, 42,690Ib. 

Performance: Opt-cost (i.e., typical) cruising speed at 25,000ft and 
67,000Ib, 469kt TAS; corres specific fuel consumption, 0.087 n.m./Ib; 
take-off field length, ISA, SL, max take-off weight to 35ft (effective 
field length), 6,300ft; range A (max payload) with fuel allowances for 
air and ground manceuvres, 1,610 n.m.; range B (max fuel) with similar 
fuel allowances, 1,784 n.m. with 12,700Ib payload (optional tankage 
increases range B to 2,588 n.m. with 6,150Ib of payload). 


CANADAIR = Canadair Ltd, Post Office Box 6087, Montreal, Canada. 


DC-4M__ pressurized, Merlin-engine development of the Douglas 
DC-4/C-54, the DC-4M was named North Star by TCA, who operated 
it from 1947 until last summer. The DC-4M was bought also by BOAC 
in March 1949; they named it Argonaut, but none remains in corpora- 
tion service. The only operators at present are EAAC (three ex-BOAC): 
the Rhodesian Air Force (four ex-BOAC); and Flying Enterprise (two 
ex-BOAC). Overseas Aviation also operated ex-BOAC and ex-TCA 
DC-4Ms; these are now up for sale by Airline Air Spares Ltd. 

Powerplant: Four Rolls-Royce Merlin Mk 626 of 1,760 b.h.p. driving 
Hamilton Standard 13ft lin propellers. 

Dimensions: Span, 117ft 6in; length, 93ft 74in; height, 27ft 6in; wing 
area, 1,457 sq ft. 

Weights: Max take-off, 82,300Ib; landing, 70,000Ib; zero fuel, 
pg capacity payload, 17,156lb; weight less fuel and payload, 

,728Ib. 
aon accommodation: Max seats, 55; baggage and freight volume, 

cu ft. 

Fuel capacity: 3,226 Imp gal (3,870 US gal). 

Performance: Cont cruising speed 280 m.p.h. at 10,000ft and 70,000Ib ; 

range A (max payload), 2,075 n.m. (2,385 st.m.); range B (max fuel), 
3,240 n.m. (3,730 st.m.). 
CL-44D-4__‘ First flight of the swing-tail Canadair Forty Four was on 
November 16, 1960, and FAA type-certification was issued on June 29, 
1961. Flying Tiger (ten) and Seaboard World (five) both started opera- 
tions in July, and Slick (two) will soon follow suit. An RCAF CC-106 
Yukon made its first transatlantic flight in August and the Service is to 
receive five swing-tails in addition to 12 side-loading Yukons. 

Flight testing of the Forty Four resulted in measured improvements in 
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speed, range and runway requirements over calculated data. This was 
followed by a 5,000Ib increase in take-off gross weight to 210,000Ib, 
made possible by minor modifications to the structure. The five 
RCAF swing-tails and a further five commercial Forty Fours will all 
have this increased capability. 

The Rolls-Royce Tyne-powered CL-44 has an exceptional payload- 
range performance and is claimed to have a lower operating cost per 
ton-mile than any other freighter in service or on order. The swing-tail 
allows rapid loading of an item 11ft wide, 6}ft high, 84ft long and weigh- 
ing 65,000Ib. The practicability of loading two complete F-104 air- 
frames and engines through the swing-tail was proved at Montreal in 
July and this unique means of rapid airlift from the US West Coast to 
Western Germany was demonstrated a few weeks later. 

Powerplant: Four Rolls-Royce Tyne 12 Mk 515 turboprops of 5,730 
e.h.p. each driving de Havilland 16ft four-bladed propellers. 

Dimensions: Span, 144ft 3.6in; length, 136ft 9.9in; height empty, 
38ft 7.7in; wing area, 2,075 sq ft. 

Weights: Max take-off, 210,000Ib; max landing, 165,000Ib; zero fuel, 
155,000Ib; capacity payload (domestic), 64,9151b; weight less fuel, crew 
and payload, 89,4851b domestic, 90,4201b international. 

Payload accommodation: Main cabin volume, 6,239 cu ft; baggage and 
freight volume (under floor), 1,109 cu ft; cabin accommodational length, 
84ft 6in; max internal width, 11ft Sin; max height, 6ft 9}in; max 
usable floor area less flight deck, 1,387 sq ft; cross sectional loading, 
137in = 81}$in; max number of seats with galleys, 189 at 28in pitch. 

Fuel capacity: Domestic, 8,458 Imp gal (10,157 US gal); international, 
10,108 Imp gal (12,140 US gal). 

Performance: Opt-cost (i.e., typical) cruising speed at 20,000ft and 
165,000Ib, 349kt; corres s.f.c., 0.411b per t.e.h.p. per hour; take-off field 
length at 210,000Ib CAR, ISA, SL, 7,350ft; landing field length, 
165,000Ib CAR, ISA, SL, 5,980ft; range A (max payload), 3,550 n.m.; 
range B (max fuel), 5,680 n.m. with 37,440lb; cruise Mach number, 
0.62; VNeE at 155,000Ib ZFW, 309kt IAS; VNo at 155,000Ib ZFW, 
276kt IAS; Vso at max landing weight, 95kt IAS. 

Basic price: £1,407,000. 

Operators’ drawing of CL-44D: page 807. 


Canadair 540 This is the new production 540 built by Canadair at 
Montreal on Convair 440 jigs. The aircraft may be powered by either 
Napier Eland (540) or Allison (540A) turboprop engines. 

By increasing internal cabin length, standard accommodation for 52 
first-class seats instead of 44 is available. Engineering improvements 
include better braking, increased fuel capacity and faster undercarriage 
retraction. Recent developments include seating configurations with 
up to 83 passengers at a 28in pitch and non-reclining seats. 

Two 52-seater Eland-powered Canadair 540s (CL-66A) were sold to 
Quebecair in August 1960, fitted with an APU in the tail. This provides 


The Canadair CL-44D-4, Its swing tail sets a new fashion for freighters 
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d.c. current and a 74 F cabin temperature irrespective of OAT. Ten 
Eland-powered 540s are in service with the RCAF as the CC-109 
Cosmopolitan (CL-66B). 

Conversion to Allison engines can be done in 90 days at a cost of 
about $600,000. This includes changes to the nacelle and wing structure, 
a fin extended by Ift, larger-area rudder, a 40in increase in tailplane 
span and 17 sq ft increase elevator area, larger tabs, and re-arranged 
cockpit instruments and controls. 


Canadair 540A 

Powerplant: Two Allison 501-D13 turboprops of 3,750 e.h.p. each 
driving 13ft 6in Aeroproducts 606 propellers. 

Dimensions: As Convair 340/440. 

Weights: Max take-off, 53,200Ib; landing, 50,670Ib; zero fuel, 
45,000Ib; capacity payload, 11,530Ib; weight less fuel and payload, 
33,470Ib. 

Payload accommodation: As Convair 340/440. 

Fuel capacity: 1,440 Imp gal (1,730 US gal). 

Performance: Typical cruise speed, 304kt (350 m.p.h.) at 20,000ft and 
48,000Ib; corres specific fuel consumption, 0.484; balanced field length, 
max take-off weight, sea level, ISA, 4,140ft; sea level, ISA 15°C, 
4,975ft; 5,000ft ISA, 5,650ft; landing distance from SOft, 4,160ft; range 
A (max payload), 790 n.m. (910 st.m.); range B (max fuel), 1,610 n.m. 
(1,850 st.m.); corres payload, 8,000Ib; corres cruise speed, 304kt 
(350 m.p.h.). 

Convair 540 This is the ee given to a CV-340 or CV-440 
converted to Napier Eland turboprop power. New production turbo- 
prop Convairs are known as Canadair 540s (q.v.). 

So far, the only operator of Convair 540s is Allegheny Airlines. The 
first conversion was completed in 1955 at Luton and US certification was 
obtained on August 22, 1958. Nine 340s have also been bought by 
Napier for conversion as required. Allegheny commenced operations, 
at first on a trial basis, on July 1, 1959, have ordered four more Convair 
540 conversions and bought 14 traded-in Convair 340/440s from Lock- 
heed; seven of these are in service and four have been converted to 540 
standard. Butler Aviation in Washington have modified the interiors to 
52 seats and Eland conversions are undertaken by AiResearch. 

Conversion cost is about £160,000. 

Powerplant: Two Napier Eland 504A turboprops each producing 
3,500 e.h.p. for take-off (at SL, ISA) and driving de Havilland 4BI four- 
blade, 13ft 6in diameter propellers. 

Dimensions: Span, 105ft 4in; length, 79ft 2in (with radome, 81ft 6in); 
height, 28ft 2in; wing area, 920 sq ft. 

Weights: Max take-off, 53,200Ib; landing, 50,670Ib; zero fuel, 
47,000Ib; capacity payload, 12,986lb; max space payload, 11,900Ib; 
weight less fuel and payload, 34,014Ib. 

Payload accommodation: Cabin volume (less flight deck), 2,515 cu ft; 
baggage and freight volume, 402 cu ft; cabin length, 54ft 10in; max 
width, 8ft Ilin; max height, 6ft 7in; max usable floor area (less flight 
deck), 396 sq ft; dimensions of largest doors, 36in « 83in; max seats, 70 
at 30in pitch. 

Fuel capacity: 1,690 Tmp gal (2,032 US gal, or 2,580 US gal with 
optional bag tanks). 

Performance: Typical cruising speed, 279kt (321 m.p.h.) at 20,000ft 
and 46,000Ib; balanced field length, max take-off weight, SL, ISA, 
4,550ft; landing distance from SOft, 4,020ft; range A (max payload), 
785 n.m. (905 st.m.); range B (max fuel), 1,800 n.m. (2,070 st.m.) at 
279kt (322 m.p.h.) with 5,5721b payload; VNe, 293kt EAS; VNo, 260kt 
EAS: Vso, 77kt EAS. 


CHINESE STATE AIRCRAFTINDUSTRY _ See under Peking. 


CONVAIR General Dynamics Corporation, San Diego 12, California, 
USA. 
Consolidated PBY-5SA (Catalina) About 56 of these amphibians— 
conversions of US Navy PBY-5Ss, RAF Catalinas and RCAF Cansos— 
are still in service, notably with Pacific Western, Panair do Brasil and 
TransAir (Canada). Flight reference: November 20, 1959. 
Convair 240 The prototype CV-240 flew on March 16, 1947, and the 
first deliveries, to American Airlines, were made less than a year later; 
services started on June 1, 1948. The design achieved considerable 
success, and was ordered in quantity by American, Western, PanAm 
and Continental, and in Europe by KLM, Sabena and Swissair. Some 
120 are still operational. The fuselage was pressurized and offered with 
either rear or fuselage-side passenger loading. Until June 1948, the 
basic price was less than £100,000. Used price today is about £40,000. 
Flight reference, including full data: November 20, 1959. 

Powerplant: Two Pratt & Whitney R-2800-CA18 of 2,400 b.h.p. 
each for take-off driving Hamilton 13ft lin propellers. 
Convair 340 Direct successor to the Convair 240, the 340 has a longer 
fuselage, additional wing area, higher maximum weight and greater 
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Swissair is operating two Convair 
880Ms leased from Convair on Far 
East routes pending delivery of its 
Convair 990s,due to start this month 


power. There were a number of other design improvements, including 
a new flap arrangement. The 340 is equipped with folding stairs in an 
entrance on the port, instead of the starboard side as on the 240. The first 
340 contracts were signed early in 1951 and the prototype made its first 
flight on October 5, 1951. Over 200 were built for civil use and 199 
are still operational with 20 airlines. Flight reference, including full data: 
November 20, 1959. 

Powerplant: Two Pratt & Whitney R-2800-CB16/17 of 2,500 b.h.p. 

each driving Hamilton 13ft 6in propellers. 
Convair 440 As was to be expected, the 340 gross weight did not 
long remain at 47,000Ib, and in the CV-440 Metropolitan it reached 
49,700Ib. Soundproofing was considerably improved, and a new thrust- 
augmenting exhaust system, with its rectangular exit nozzle above the 
wing trailing edge, is a distinguishing feature of the 440. The first flight 
of this version was made on December 16, 1955. The majority of the 
153 Metropolitans built are still in service, the principal operators being 
Eastern (20), REAL (14), Sabena (9), SAS (20) and Swissair (11). The 
aircraft was described in Flight, July 6. 1956. There have been few sales 
of used CV-440s in the past year and the current price is uncertain. 

Powerplant: As 340. 

Dimensions: As 340 except length, 81ft 6in (includes nose radar). 

Weight: Max take-off, 49,000Ib ; landing, 47,650Ib ; zero fuel, 47,600Ib; 
capacity payload, 14,200Ib; weight less fuel and payload, 32,800Ib. 

Payload accommoation: As 340. 

Fuel capacity: As 340. 

Performance: Continuous cruising speed, 250kt (289 m.p.h.) at 
20,000ft and 45,000Ib; field length (CAR 4b Part 40), max take-off 
weight, SL, ISA, 5,680ft; landing distance from SOft, 4,060ft; range A 
(max payload), 409 n.m. (470 st.m.) with 1,650Ib reserve fuel; range B 
(max fuel), 1,635 n.m. (1,880 st.m.) with 1,6501b reserve fuel. 


Convair 880 and 990) = Convair flew their first CV-880 for the first time 
on January 27, 1959. Versions offered by Convair now are the basic 
Convair 880 Model 22, Convair 880M, and Convair 990. FAA certifica- 
tion of the 880 was granted on May 1, 1960, and services were started 
by Delta on May 15. Orders for Convair jet transports now total 96, as 
follows: Model 22: TWA, 20; Delta, 17; Northeast, 6; Hughes Tool Co, 
4; Model 22M: Alaska, 1; Swissair, 2 (leased from Convair); VIASA, 
2; Civil Air Transport, 1; JAL, 5; FAA, 1; Convair 990: American, 
25; Swissair, 7 (2 for SAS); SAS, 2; Aerovias Brasil (ex-REAL), 3. 
Delivery of 990s has been deferred pending the recovery of performance 
deficiencies discovered during tests: Swissair now expects delivery start- 
ing this month and ending next February. 
Operators’ drawing of basic Convair 880: pages 812-813. 


Convair 880 Model 22 

Powerplant: Four General Electric CJ-805-3 turbojets of 11,200Ib 
static thrust. 

Dimensions: Span, 120ft; length, 129ft 4in; height empty, 36ft 4in; 
wing area, 2,000 sq ft; sweepback at quarter chord, 35°. 

Weights: Max take-off, 184,500Ib; max landing, 132,800Ib; zero fuel, 
117,000Ib; capacity payload (first-class space limited), 23,150Ib; weight 
less fuel and payload, 88,615Ib. 

Payload accommodation: Cabin volume (less flight deck), 4,750 cu ft; 
baggage and freight volume, 863 cu ft; cabin length, 89ft 3in; max 
internal width, 10ft 8in; max height, 7ft lin; max usable floor area (less 
flight deck), 922 sq ft; dimensions of largest door, 74in 30in; max 
seats, 144 at 34in pitch. 

Fuel capacity: 8,896 Imp gal (10,684 US gal). 

Performance: Typical cruising speed, 483kt (557 m.p.h.) TAS at 
35,000ft and 150,000Ib; corres consumption, 1,606 US gal/hr; balanced 
field length, max take-off weight, SL, ISA, 8,200ft; ISA + 15°C, 9,450f; 
5,000ft, ISA, 12,100ft; landing distance from SOft, 6,180ft; range A (max 
payload), not stated; range B (max fuel), 3,530 n.m. (4,065 st.m.); cruise, 
M.89; VNe, 380kt (438 m.p.h.) EAS; VNo, 375kt (432 m.p.h.) EAS; 
Vso, 110kt (127 m.p.h.) EAS. 

Convair 880M __‘ This is a modified version (M stands for modified) of 
the Convair 880 Model 22, tailored for shorter ranges and to reduce turn- 
around time on the ground. It was announced in October 1959. 
Modifications include the addition of four leading-edge slats on each 
wing; power-boosted rudder and larger fin; provision for pre-loaded 
baggage bins; structural provision for 10,436 Imp gal fuel in three-bay 
centre-section tanks; CJ-805-3Bs of 450lb additional thrust each; 
strengthened undercarriage associated with greater max weight 
(191,000Ib); retractable tail skid and an improved anti-skid braking 
system. 

Convair 880M Model 22M 

Powerplant: Four General Electric CJ-805-3B turbojets of 11,650lb 
static thrust. 

Dimensions: As Model 22. 

Weights: Max take-off, 191,000Ib; max landing, 155,000Ib; zero fuel, 
121,500Ib; capacity payload, 23,150Ib. 

Payload accommodation: As Model 22. 

Fuel capacity: 10,436 Imp gal (12,534 US gal). 

Performance: Optimum-cost cruise, 483kt (557 m.p.h.) TAS at 
30,000ft and 150,000Ib; corres fuel consumption, 1,526 US gal/hr; 
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The short-haul jet airliner for long-term planning 


The world’s leading design for a second-generation jet 


The first three-jet conception 


The first short-haul airliner engineered for automatic landing 
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SpOSE ROLLS-ROYCE 


In 59 countries 101 airlines have over 1,100 aircraft in service or on 
order powered by Rolls-Royce turbine engines. More than 18 million 
hours have already been flown by these engines over the world’s air 
routes and they have established record overhaul lives for prop-jets, 
turbo-jets and by-pass jets. Rolls-Royce engines power seventeen 
different types of civil transports. 
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range A (max payload), not stated; range B (max fuel), 4,390 n.m. (5,056 
st.m.); corres payload, 16,7871b; cruise Mach, 0.89; VNe, VNo, as Model 
22; Vso, 101kt (116 m.p.h.) EAS. 


Convair 990 Largest, heaviest and fastest of the family, the 990 was 
designed to carry up to 139 passengers, to have US transcontinental 
range and to fly faster than any other commercial transport. Fuselage 
length was increased by 10ft, max weight raised to 244,200Ib, and 
the aircraft area-ruled by the addition of substantial anti-shock bodies 
extending beyond the trailing edge of the wing (parts of these provide 
extra fuel storage). The claimed maximum cruising speed is Mach 0.91 
(up to 625 m.p.h.). There are two models, the Convair 990 Domestic 
(as ordered by American Airlines) and the Convair 990 International 
(as ordered by SAS/Swissair). Flight tests have revealed a shortfall in 
speed performance, which it is hoped to recover in the course of current 
development work. Meanwhile deliveries have been delayed and 
customer contracts are being renegotiated. 

American Airlines placed the first order for CV 990s, for 25 (with an 
additional 25 on option) to be delivered from June 1961. The SAS 
Swissair consortium has ordered nine, giving the 990 the class name 
Coronado. The first 990 made its maiden flight in January 1961, and 
five aircraft are participating in the flight test programme. The follow- 
ing data are estimates prior to flight-tests; finalized figures, particularly 
in respect of speed performance, are not yet available. 


Convair 990 Domestic 


Powerplant: Four General Electric CJ-805-23 turbofans of 16,100Ib 
static thrust. 
Dimensions: Span, as Model 22; length, 139ft 2in; height empty, 


39ft 6in; wing area, 2,250 sq ft; sweepback, 35°. 

Weights: Max take-off, 239,200Ib; max landing, 180,000Ib; zero fuel, 
154,000Ib; capacity payload, 25,120Ib; weight less fuel and payload, 
115,8331b. 

Payload accommodation: Cabin volume (less flight deck), 5,120 cu ft; 
baggage and freight volume, 928 cu ft; cabin length, 89ft 9in; max 
internal width, 10ft 8in; max height, 7ft lin; max usable floor area (less 
flight deck), 1,022 sq ft; dimensions of largest door, 74in « 30in; max 
seats, 159 at 34in pitch. 

Fuel capacity: 12,579 Imp gal (15,108 US gal). 

Performance: Optimum-cost cruising speed, 496kt (571 m.p.h.) TAS 
at 35,000ft and 190,000Ib; corres fuel consumption, 1,658 US gal/hr; 
balanced field length, max take-off weight, SL, ISA, 8,600ft; ISA +15 


C, 9,800ft; 5,000ft, ISA, 13,100ft; range A (max payload), not stated; 
range B (max fuel), 4,741 n.m. (5,460 st.m.); cruise Mach, 0.91; VNe, 
439kt (506 m.p.h.) EAS; VNo, 394kt (455 m.p.h.) EAS; Vso, 101kt 


(116 m.p.h.) EAS. 
Convair 990 Intercontinental 


Powerplant: As Domestic model. 

Dimensions: As Domestic model. 

Weights: Max take-off, 244,200Ib; max landing, 180,000Ib; zero fuel. 
154,000Ib; capacity payload, 27,893lb; weight less fuel and payload, 
124,567Ib. 


Payload accommodation: As Domestic model. 

Fuel capacity: 13,050 Imp gal (15,672 US gal). 

Performance: As Domestic model except, range B (max fuel), 4,850 
n.m. (5,585 st.m.); corres payload, 15,433lb. 


CURTISS 


CW-20/C-46 (Commando) _ The pressurized Curtiss CW-20 prototype 
first flew on March 26, 1940. It was later redesigned to have a single fin 
and rudder, and was taken over by the USAAF under the designation 
C-55. It was acquired by BOAC in 1941. Production for the airlines 
was forestalled by Pearl Harbor, but a total of 3,181 unpressurized 
military transport versions were built for the USAAF as the C-46 Com- 
mando, powered by Pratt & Whitney R-2800 Double Wasps. A post-war 
commercial version, the CW-20E, was planned but abandoned after 
Eastern Air Lines cancelled an order. But after 1945 many war-surplus 
C-46s were acquired by commercial operators, especially in North and 
Latin America, where 356 Commandos are now used by 91 carriers. 

The CW-20T version (Flight, May 4, 1956), evolved by Air Carrier 
Engineering Services and the L. B. Smith Aircraft Corp of Miami, was 
awarded an unrestricted CAA certificate in 1956 as the result of some 
30 engine and airframe improvements. In March 1958 L. B. Smith 
obtained approval at 50,100Ib max weight for another modified version 
known as the Super 46C; in November 1958 this weight was increased 
to 50,650Ib. Riddle Airlines, largest commercial operator of C-46s, 
produced a broadly similar conversion, the C-46R, which was awarded 
a transport-category certificate in March 1957 (Flight, November 28, 
1958). Current second-hand market prices being asked range from about 
£20,000 for C-46F conversions to £60,000 for the C-46R 





The intermediate-range Comet 4C combines the Mk 4B’s longer fuselage with the Comet 4’s wing and fuel tankage 


C-46A, C-46D, C-46F 
Powerplant: Two Pratt & Whitney R-2800-51M1 Double Wasps of 
2,000 b.h.p. each driving Hamilton Standard 14ft 6in propellers. 
Dimensions: Span, 108ft; length, 76ft 4in; height, 21ft 9in; wing area, 


1,358 sq ft. 

Weights: Max take-off, 48,000Ib; landing 48,000Ib; zero fuel, 
47,130Ib; capacity payload, 17,600lb; empty, 29,100Ib. 

Payload accommodation: Cabin volume, 2,300 cu ft; under-floor 


freight hold volume, 432 cu ft; cabin length, 48ft; max width, 9ft; max 
height, 6ft 8in; usable floor area 348 sq ft; largest door, 954in x 784in. 

Fuel capacity: 1,406 US gal (1,170 Imp gal). 

Performance: Cruising speed, 169kt (195 m.p.h.) at 9,000ft at 48,000Ib 
and 950 b.h.p. per engine; corresponding fuel consumption, 150 gal/hr; 
balanced field length, 4,575ft at sea level, ISA; landing distance from 
SOft, 2,240ft; max range, 1,560 n.m. (1,800 st.m.) at 169kt (195 m.p.h.) 
with 9,584lb payload. 


DE HAVILLAND The de Havilland Aircraft Co. 
Herts. (Member of the Hawker Siddeley Group.) 


D.H.104 Dove 8 First flown on September 25, 1945, the Dove was 
marketed as an “airliner in miniature.”” Over 500 have been built—more 
than any other British transport—and 55 are currently in service with 
27 airlines. The others are on light commercial, military and other 
duties or in private ownership. 

The Dove 8—faster and longer-ranging with improved ejector exhaust 
Gipsy Queen 70s—is directed primarily at the executive market, with 
a luxurious interior for up to six passengers. In the USA, where cabin 
schemes are executed to customer requirements by a specialist firm, this 
new Dove is known as the Dove Custom 800. The deeper Heron canopy 
is fitted and the instrument panel and cockpit are restyled. 


D.H.106 Comet 4 The Comet 4 stems from the Comet 1 which first 
flew on July 27, 1949, and which BOAC, UAT, and Air France operated 
from 1952-54. The Comet 4 is a revised version with more power, range 
and payload and incorporating the structural knowledge gained in the 
accidents of 1954. The first of 19 Comet 4s for BOAC made its initial 
flight on April 27, 1958, and BOAC inaugurated the first transatlantic 
jet services with these aircraft on October 4, 1958, following with Comet 
services to India, Hong Kong, Japan, Australia and South America. 
The corporation withdrew Comet 4s from the North Atlantic route on 
October 16, 1960. Aerolineas Argentinas operates Comet 4s from 
Buenos Aires to Santiago de Chile, New York and to points in Europe. 
Two more Comet 4s have been delivered to East African Airways 
Corporation. 

Powerplant: Four Rolls-Royce Avon 524 RA.29/1 


10,5001Ib thrust each. 
115ft; length, 111ft 6in; height, 


Dimensions: Span, 
area, 2,121 sq ft. 

u ‘eights: Max take-off, 162,000Ib; landing, 120,000Ib; zero fuel, 
99,000Ib; capacity payload (81-seat tourist-class), 20,2861b; weight less 
fuel and ‘payload (81-seat tourist-class), 75,424lb. 

Payload accommodation: Cabin volume, 2,815 cu ft; baggage and 
freight volume, 570 cu ft; cabin length, Tift 8in; max width, 9ft 7in; 
max height, 6ft 6}in; usable floor area, 439 sq ft; entrance door 
dimensions, 56in < 30in; max seats, 81 at 34in pitch. 

Fuel capacity: 8,898 Imp gal. 

Performance: Opt-cost cruising speed, 438kt (505 m.p.h.) at 28,000ft 
and 130,000Ib with fuel consumption of 9,650lb/hr; balanced field 
length, max take-off weight, sea level, ISA, 6,750ft; landing field 
length, max landing weight, sea level, ISA, 6,630ft; range A (max pay- 
load), 3,500 n.m. (4,030 st.m.) (81-seat tourist); range B (max fuel), 
3,820 n.m. with 15,476lb; cruise M.74; VNe, 300kt (345 m.p.h.) TAS; 
VNo, 290kt (334 m.p.h.) IAS; Vso, 94kt (108 m.p.h.) at 115,000Ib. 


D.H.106 Comet 4B The Comet 4B was evolved to BEA’s require- 
ments for a “first-generation” jet. Fourteen 4Bs have been ordered 
by BEA and four by Olympic Airways. Main difference compared 
with the Comet 4 is a 6ft 6in longer fuselage seating up to 102 passengers. 
To allow higher cruising speeds at lower altitudes, wing span is reduced 
by 7ft 2in, and the Comet 4B’s medium-range role enables the pod-type 
wing tanks to be deleted. BEA’s initial contract for six was valued at 
“about £7m” with spares. 

Powerplant: Four Rolls-Royce Avon 525B RA.29/1 
10,5001b static thrust each. 

Dimensions: Span, 107ft 10in; 118ft; 
area, 2,059 sq ft. 

Weights: Max take-off, 
102,5001b; capacity payload, 
78,363lb. 

Payload accommodation: Cabin volume, 3,160 cu ft; baggage and 
freight volume, cu ft; cabin length, 78ft 2in; max width, 9ft 7in; 
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max height, 6ft 6}in; usable floor area, 529 sq ft; entrance door dimen- 
sions, 56in x 30in; max seats, 101 at 34in pitch. 

Fuel capacity: 7,813 Imp gal. 

Performance: Opt-cost cruising speed, 452kt (520 m.p.h.) at 23,500ft 
and 135,000Ib, with fuel consumption of 11,500Ib/hr; balanced field 
length, max take-off weight, sea level, ISA, 6,600ft; sea level, ISA 

1S°C, 7,450ft; at 5,000ft, ISA, 9,300ft landing field length, max 
landing weight, sea level, ISA, 6,600ft; range A (91-seat tourist), 2,910 
n.m. (3,350 st.m.); range B (max fuel), 3,240 n.m. (3,730 st.m.) at 405kt 
(465 m.p.h.) with 17,131lb; cruise M.74; Vne, 335kt (409 m.p.h.) 
IAS; VNo, 320kt (368 m.p.h.) LAS; Vso, 95kt (109 m.p.h.) EAS at 
115,000Ib. 


D.H.106 Comet 4C The Comet 4C is the intermediate-range version 
of the Comet family. It combines the 4B’s longer fuselage with the 
Comet 4's wing and fuel tankage; this enables it to carry more payload 
than the Mk 4 at a slight sacrifice in maximum range. Three have been 
ordered by Mexicana, seven by United Arab Airlines, and four by 
MEA. RAF Transport Command is to have five. 

Powerplant: Four Rolls-Royce Avon 524 RA.29/1 turbojets of 
10,500Ib static thrust each. 

Dimensions: As Comet 4, except length, 118ft. 

Weights: As Comet 4, except weight less fuel and payload (72-seat 
first-class), 77,500Ib. 

Payload accommodation: As Comet 4B. 

Fuel capacity: As Comet 4. 

Performance: Opt-cost cruising speed, 457kt (525 m.p.h.) at 33,000ft 
and 135,000Ib with fuel consumption of 8,800lb/hr; balanced field 
length, max take-off weight, sea level, ISA, 6,350ft; sea level, ISA 

IS°C, 7,100ft; 5,000ft, ISA, 8,750ft; landing field length, max 
landing weight, sea level, ISA, 6,570ft; range A (max payload), 3,075 
n.m. (3,560 st.m.) (9l-seat tourist); range B (max fuel), 3,745 n.m. 
(11,445lb); cruise M.74; Vne, 305kt (351 m.p.h.) IAS; VNo, 275kt 
(317 m.p.h.) IAS; Vso, 99kt (114 m.p.h.) TAS at 115,000Ib. 


D.H.114 Heron 1 and 2 Essentially a scaled-up, four-engined version 
of the Dove, the Heron was designed to bring ““mainliner™ standards to 
feeder-line routes. The Heron | prototype first flew on May 10, 1950. 
Initial production was of the Mk 1, which featured a fixed nosewheel 
undercarriage and non-feathering propellers. This version was super- 
seded in production by the Heron 2, whjch has a retractable under- 
carriage and feathering propellers. About 150 Herons have been built, of 
which over 80 are in airline service. More are used by air forces, executive 
owners and by the Queen's Flight. Price new is about £60,000 less radio. 
Particulars below refer to the Heron 2. 

Powerplant: Four D.H. Gipsy Queen 30 Mk 2s of 250 b.h.p. each 
driving de Havilland Hydromatic 2/1000/2 7ft propellers. 

Dimensions: Span, 71ft 6in; length, 48ft 6in; height, 15ft 7in; wing 
area, 499 sq ft. 

Weights: Max take-off, 13,500Ib; landing, 13,150lb; zero fuel, 
12,670 Ib; capacity payload, 3,7501b; weight less fuel and payload, 8,996Ib 
(including two crew). 

Payload accommodation: Cabin volume, 515 cu ft; baggage and freight 
volume, 127 cu ft; cabin length, 23ft; max width, 4ft 6in; max height, 
Sft 9in; usable floor area, 89 sq ft; dimensions of largest door, Slin 
33.5in; max seats, 17. 

Fuel capacity: 412 Imp gal (495 US gal). 

Performance: Cruising speed, 159kt (183 m.p.h.) at 8,000ft and 
13,000Ib ; balanced field length, 3,570ft; range B, 1,538 n.m. (1,771 st.m.) 
at 158kt (183 m.p.h.) with 1,3201b payload. 

D.H.121 Trident Mk 1 BEA issued a general specification for a 
“second-generation”™ jet airliner to the British aircraft industry in July 
1956. Not until February 1958, after a long drawn-out political con- 
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— First airliner to be powered by three rear-mounted turbojets, the D.H. 
un % Trident is due to make its first flight next month 
' —— CABIN VOLUME 
x: 3160 cu $t troversy, were BEA allowed to place a provisional order for the D.H.121. 





Though de Havilland were prepared to finance the aircraft alone, in 

accordance with Government policy the Airco consortium was formed 

with Fairey and Hunting to design, manufacture and develop the 

D.H.121, which was named Trident in September 1960. This con- 

sortium was abandoned when de Havilland became merged into Hawker 

Siddeley Aviation during 1960, and Hunting and Fairey found them- 

selves in another grouping, though these companies are still Trident 
subcontractors. 

The original D.H.121 (Flight, July 25, 1958, p. 120) was an 111-seater 

(max) with a take-off weight of 123,000Ib. Powerplant was three Rolls- 

130 Royce RB.141s of 12,000Ib static thrust. During the early months of 

A 1959, as RB.141 power increased, it became apparent that the 121 had 

6/ grown too large for BEA’s requirements. The design was revised around 

three Rolls-Royce RB.163s of 10,100Ib static thrust each, with a max 





5 weight of 105,000Ib (since increased) and seating reduced to a maximum 
FREIGHT 85 of 100. 
« #t The engines are rear-mouted, and the unique triple-turbojet formula 


is claimed to satisfy most efficiently the thrust requirements of take-off 
and cruise (“with four engines the aircraft would be overpowered on 
take-off, and with two would be overpowered in the cruise”). The broad 
strategy of the 121 might be summed up as a 600 m.p.h. jet with a 
6,000ft take-off and “‘optimized” economics for the shorter trunk-route 
stages of up to 1,700 miles. 

De nas A firm contract for 24 aircraft, for delivery to BEA from mid-1963, 
113.*< 62° was signed on August 12, 1959. All 24 aircraft should be delivered by 
September 1965. First flight of the 121 should take place in December 
1961. Six more aircraft will join the flight test programme in 1962. From 
the outset the Trident, with its triplex control system (Smiths), is 
designe i for autoflare, with full automatic landing envisiged before 1970. 
Value of the BEA contract is £28m with spares. A development of the 
Trident 1, the 1A, has improved payload-range performance. 

Flight references: August 21, 1959, page 57; August 28, 1959, page 91; 
September 4, 1959, page 102; January 22, 1960, pages 102-104 and 120; 
February 19, 1960, pages 238-240 (blind landing). 

Powerplant: Three Rolls-Royce RB.163 by-pass turbojets of 10,100Ib 
static thrust each. 

Dimensions: Span, 89ft 10in; length, 114ft 9in; height, 27ft; wing area, 
1,358 sq ft; sweepback, 35°. 

Weights: Max take-off 107,000Ib, or 112,000lb with centre-section 
tankage; landing, 100,000Ib; zero fuel, 85,500Ib; capacity payload, 
22,370lb; weight less fuel and payload, 63,130Ib. [Continued overleaf 
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Payload accommodation: Cabin volume, 4,412 cu ft; baggage and 
freight volume, 620 cu ft; cabin length, 66ft 10}in (port side), 65ft 8in 
(starboard side); max width, 11ft 34in; max height, 6ft 8in; max usable 
floor area, 708 sq ft; largest door, 62}in x 28in; max seats, 100 at 34in 
pitch. 

Fuel capacity: 3,840 Imp gal, or 4,840 Imp gal with centre section 
tankage. 

Performance: Opt-cost cruising speed at 32,000ft and 100,000Ib, 508kt 
(585 m.p.h.); corres fuel consumption, 7,300Ib/hr; range A (max pay- 
load), 1,460 n.m. (1,680 st.m.) or 2,420 n.m. (2,790 st.m.) with centre- 
section tankage; range B (max fuel), 3,050 n.m. (3,520 st.m.) with 9,325Ib 
payload; cruise M.875; VNo 360kt (415 m.p.h.) EAS. 


D.H.121 Trident Mk2 _‘ First referred to by Sir Roy Dobson of Hawker 
Siddeley in March 1960, this is a project-study for a stretched develop- 
ment of the basic short-range Mk | intended for the medium-range 
market (2,000 miles-plus with max payload) at which the Boeing 727 
is aimed. 

D.H.125 = Originally known as the Jet Dragon when it was announced 
in April 1961, though the name has in recent months been dropped, the 
D.H.125 is aimed specifically at the business and executive market. The 
first aircraft is scheduled to fly in June 1962. A contract for 60 Viper 
520s has been signed by de Havilland with Bristol Siddeley to power the 
first 30 D.H.125s. The first aircraft has been ordered by Bristol Siddeley, 
first of all for engine development and later for executive use by the 
company. Deliveries of the D.H.125 are offered early in 1963. Basic 
price is £140,000; radar and radio would add about £25,000. 

Powerplant: Two Bristol Siddeley Viper 520 of 3,000Ib static thrust. 

Dimensions: Span, 44ft; length, 47ft 6in; height empty, 14ft; wing 
area, 324 sq ft 

Weights: Max take-off, 18,500Ib; max landing, 17,000Ib. 

Payload accommodation: Cabin accommodational length, 19ft 6in; 
max internal width, Sft 10in; max height, S5ft 9in; dimensions of largest 
door, Slin 36in; max number of seats, 8. 

Performance: Opt-cost (i.e., typical cruising speed) at 36,000ft. 
450 m.p.h.; take-off field length at sea level, 4,200ft; range A (max 
payload), more than 1,600 n.m.; cruise Mach number, 0.725. 


D.H.126 This de Havilland project for a 30-seat jet for the DC-3 
replacement market, powered by two turbofans, is understood to have 
been shelved for the time being 
Ambassador The Airspeed A.S.57 Ambassador first flew on July 10, 
1947 and entered service in 1952 with BEA, who named it Elizabethan. 
Until 1957, BEA was the only operator, but in that year three were sold 
to Butler Air Transport of Australia. Only 21 of these high-wing mono- 
planes were built, and today BKS Air Transport operate four, Dan-Air 
three, Overseas Aviation four, Shell two, Rolls-Royce one (Tyne test 
bed). Four Elizabethans are at present in BEA storage awaiting sale at 
£69,500 each with zero-time engines and airframes. 

Powerplant: Two Bristol Centaurus 661s of 2,625 b.h.p. driving D.H 
Hydromatic four-blade 16ft propellers. 

Data appeared in Flight of November 20, 1959, page 597. 


DE HAVILLAND AIRCRAFT OF CANADA Downsview, 
Toronto, Ontario, Canada. (Member of the Hawker Siddeley Group) 


DHC.4 Caribou The Caribou had its origin in design studies for a 
“Twin Otter” weighing 13,000Ilb, with two Otter-tyrpe powerplants and 
a fixed undercarriage. The Caribou's ultimate configuration was deter- 
mined by US and Canadian Army desires for rear loading, and the need 
for good STOL characteristics and climb after take-off, together with a 
reasonable single-engined ceiling. The first of three proptotypes made its 
maiden flight on July 30, 1958, and the first of large batches of 
AC-1A Caribous for the US Army was delivered on October 8, 1959. 
Production aircraft feature a 3ft 9in longer fuselage. 

Powerplant: Two Pratt & Whitney R-2000-7M2 Twin Wasps of 
1,450 b.h.p. each driving 13ft lin Hamilton Standard propellers 

Data appeared in Flight for November 20, 1959, page 597. 


DE HAVILLAND AIRCRAFT PTY P.O. Box 30, Bankstown, 
NSW, Australia. (Member of the Hawker Siddeley Group) 


DHA.3 Drover First flown on January 23, 1948, the Drover was 
designed to Australian requirements as a post-war successor to the 
D.H.84 Dragon, with emphasis on simplicity (e.g., fixed undercarriage), 
ruggedness and a good performance with one engine inoperative. Only 
20 Drovers were built, of which eight are in service with Fiji Airways, 
Qantas and TAA. The latter's Drovers are among six operated by the 
Royal Flying Doctor Service which have been re-engined with more 
powerful Lycoming O-360-A1A engines driving Hartzell propellers in 
place of the three Gipsy Major Mk 10s 


Typifying fashion in executive jets, the D.H.125 is powered by two rear- 
mounted Bristol Siddeley Vipers 
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— The Douglas Aircraft Co, Santa Monica, California, 
SA. 


DC-3 The most famous and widely-used airliner ever built, the DC-3 
occupies a unique position in air transport. It is a twin-engined unpres- 
surized aeroplane capable of carrying 20-30 passengers on stages of up 
to about 1,000 miles at a cruising speed of about 170 m.p.h. It set 
entirely new standards in airliner design and operation which were 
universally accepted and copied. 

The DC-3 is a development of the DC-1 and DC-2 (designed for 
TWA) which, with the Boeing 247 (designed for United), were the first 
airliners of the modern stressed-skin all-metal cantilever low-wing 
monoplane formula. It made its first flight on December 22, 1935, having 
itself originally been designed to meet an American Airlines requirement 
for a sleeper version of the DC-2 suitable for use on the longer trunk 
US domestic routes. However, it was the “Day Plane” model of the 
“Douglas Sleeper Transport” which became the DC-3. All told, a total 
of 10,928 DC-3s and military C-47s were built in the United Siates, 
in addition to about 2,000 under licence in Russia and 450 in Japan. 
Some 1,570 are still in service with 235 airlines—nearly as many as all 
other types of airliner taken together. The DC-3 in 1936 cost £18,000- 
£23,000 and resale prices today are around £25,000. 

Powerplant: Two Pratt & Whitney R-1830-92s of 1,200 b.h.p. driving 
three-bladed Hamilton Standard Hydromatic 11ft 6in propellers. 

Dimensions: Span, 95ft; length, 64ft jin; height, 16ft 114in; wing 
area, 987 sq ft. 

Weights: Max take-off. 25,200Ib (US passenger), 26,900Ib (US 
freight), 28,000Ib (UK); landing, 24,400ib (US passenger), 26,900Ib (UK 
and US freight); no zero-fuel restriction; capacity payload, 5,380Ib; 
weight less fuel and payload, 17,720Ib. 

Payload accommodation: Cabin volume, 1,245 cu ft; baggage and 
freight volume, 160 cu ft; cabin length, 30ft 4in; max width, 7ft Sin; 
max height, 6ft 7in; max usable floor area, 191 sq ft; dimensions of 
largest door, Sft 10in 7ft (C-47); max seats, 28-36. 

Fuel capacity: 670 Imp gal (805 US gal). 

Performance: Cont cruising speed, 155kt (178 m.p.h.) at 10,000ft and 
25,200Ib; corres consumption 73.5 Imp gal/hr; balanced field length. 
max take-off weight, SL, ISA, 4,050ft; at SL, ISA + 15°C, 4,400ft; 
landing distance from SOft, 1,980ft; range A (max payload), 173 n.m. 
(199 st.m.); range B (max fuel), 1,780 n.m. (2,505 st.m.); corres payload, 
8,600Ib; corres cruise speed, 155kt (178 m.p.h.). 


The DHC-4 Caribou combines STOL capabilities with a payload of 34 
tons of cargo or up to 30 passengers 
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DC-4 The DC-4 has been to long-haul air transport what its stable- 
mate the DC-3 was to the growth of the short-haul sector of the business. 
It is a four-engined unpressurized aeroplane capable of carrying 40-86 
passengers on stage lengths of up to about 2,500 miles at a cruising 
speed of about 200 m.p.h. 

The origins of the DC-4 go back to a requirement for a larger 
medium-haul transport issued by the four largest American carriers 
(American, United, TWA and Pan American) in mid-1935. Douglas 
produced a prototype—the DC-4E—to meet this requirement; this first 
flew on June 7, 1938, but did not prove satisfactory and was rejected by 
the airlines. Douglas thereupon started an entirely new and rather 
smaller project which became the DC-4. This flew for the first time on 
February 14, 1942. Orders for 61 were placed by American, Eastern and 
United early in 1940 but deliveries were diverted to military purposes 
and the type went into large-scale production and use as a military trans- 
port until the end of the war. Some 1,163 military DC-4s were delivered 
as C-54s before production was switched to a civil model at the end of 
the war, and 79 of this version were built before manufacture of the 
DC-4 was stopped in favour of the DC-6. The DC-4 cost between 
£140,000 and £160,000 in 1946-47. A typical used price today is about 
£80,000. About 350 are in service with 110 airlines. 

Powerplant: Four Pratt & Whitney R-2000-2SD-13Gs of 1,450 b.h.p. 
driving three-bladed Hamilton Standard Hydromatic 13ft lin propellers. 

Dimensions: Span, 117ft 6in; length, 93ft llin; height empty, 
27ft 64in; wing area, 1,463 sq ft. 

Weights: Max take-off, 73,000Ib; landing, 63,500Ib; zero fuel, 
= capacity payload, 12,7001b; weight less usable fuel and payload, 

9S0Ib. 

Payload accommodation: Cabin volume, 3,775 cu ft; baggage and 
freight volume, 525 cu ft; cabin length, 63ft 8in; max width, 9ft 104in; 
max height, 7ft gin; max usable floor area, 470 sq ft; dimensions of 
largest door, 5ft 7in x 7ft 6in; max seats, 86. 

Fuel capacity: 2,990 Imp gal. 

Performance: Cont cruising speed, 177kt (204 m.p.h.) at 10,000ft and 
64,600Ib; corres consumption, 1,370lb/hr; balanced field length, max 
take-off weight, SL, ISA, 5,250ft; landing distance from SOft, 2,760ft; 
range A (max payload), 1,860 n.m. (2,140 st.m.); range B (max fuel), 
3,680 n.m. (4,230 st.m.); corres payload, 11,4001b; corres cruise speed, 
175kt (201 m.p.h.). 


DC-6 The DC-4 design achieved its full potential as a civil transport 
only after the end of the Second World War when it appeared in a more 
powerful stretched and pressurized form known as the DC-6. The DC-6 
carries 70-90 passengers on stage lengths of more than 2,500 miles at 
cruising speeds of up to 280 m.p.h. It is thus considerably faster than its 
predecessor because of the higher installed power (9,600 h.p. for take-off 
instead of 5,800 h.p.) and because it can operate at greater heights with 
its pressurized passenger accommodation. Apart from the more power- 
ful engines and the strengthened structure which they require and which 
permits higher operating weights, the DC-6 differs from the DC-4 in 
having double-slotted flaps of increased efficiency which hold down the 
approach speed of the original domestic model to little more than that of 
the DC-4, in spite of the much increased landing-weight. 

The DC-6 resulted from discussions with United Air Lines about an 
aeroplane for the US transcontinental routes. This was in 1944 while 
the war was still in progress; three prototypes were ordered by the 
USAAF as the XC-112A. The first flight took place on February 15, 
1946. After the war, manufacture for the airlines got under way and 
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deliveries to United started in 1947. Some 175 DC-6s were built and 
160 are still in service with 23 airlines. The DC-6 cost between £210,000 
and £230,000 in 1946-47 and its price rose to about £310,000 in 1951. 
Resale price today is about £175,000. 

Powerplant: Four Pratt & Whitney R-2800-CB-16 of 2,400 b.h.p. 
driving three-bladed Hamilton Standard Hydromatic 13ft lin propellers. 

Dimensions: Span, 117ft 6in; length, 100ft 7in; height empty, 28ft Sin; 
wing area, 1,463 sq ft. 

Weights: Max take-off, 97,200Ib; landing, 80,000Ib; zero fuel, 
74,000Ib; capacity payload, 14,800Ib; weight less usable fuel and pay- 
load, 57,200Ib. 

Payload accommodation: Cabin volume, 4,107 cu ft; baggage and 
freight volume, 374-518 cu ft; cabin length, 63ft 9in; max width, 
9ft 10}in; max height, 7ft gin; max usable floor area, 553 sq ft; dimen- 
sions of largest door, 3ft x 6ft; max seats, 86. 

Fuel capacity: 3,550 Imp gal (4,260 US); water-methanol, 33 Imp gal. 

Performance: Cont cruising speed 271kt (312 m.p.h.) at 19,600ft and 
73,000Ib; corres consumption, 350 Imp.gal/hr; balanced field length, 
max take-off weight, SL, ISA, 5,400ft; at 4,000ft ISA, 7,270ft at 
84,000Ib; landing distance from SOft, 2,970ft; range A (max payload), 
2,900 n.m. (3,330 st.m.); range B (max fuel), 3,400 n.m. (3,910 st.m.); 
corres payload 17,700Ib; corres cruise speed, 244kt (280 m.p.h.). 


DC-6A __— The success of the DC-6 agent that further improvements 
in specific operating costs could be achieved with this same basic design 
by simply expanding its payload capacity. This was done with great 
success with the DC-6A, which appeared in 1949. Some were sub- 
sequently converted to passenger use and a mixed passenger/freighter 
version, the DC-6C was produced. Some 75 DC-6As and 6Cs were built 
for commercial operators of which 70 are still in service with 23 airlines. 
In addition, 167 military models of the DC-6A have been supplied to the 
US Services. The DC-6A cost between £460,000 and £480,000 in 
1957-58. Used price today is holding up at more than £200,000. 

Powerplant: Four Pratt & Whitney R-2800-CB-17 of 2,500 b.h.p. 
driving three-bladed Hamilton Standard Hydromatic 13ft 6in propellers. 

Dimensions: Span, 117ft 6in; length, 105ft 7in; height empty, 28ft 8in; 
wing area, 1,463 sq ft. 

Weights: Max take-off 107,000Ib; landing, 88,200Ib; zero fuel, 
83,200Ib; capacity payload, 28,188lb; weight less fuel and payload, 
57,000Ib. 

Payload accommodation: Cabin volume, 4,360 cu ft; baggage and 
freight volume, 539 cu ft; cabin length, 68ft; max width, 9ft 10jin; max 
height, 7ft gin; max usable floor area, 596 sq ft; dimensions of largest 
door, 6ft 6jin « 10ft 4in; max seats, 100. 

Fuel capacity: 4,600 Imp gal (5,520 US gal); water-meth, 33 Imp gal. 

Performance: Typical cruising speed, 274kt (315 m.p.h.) at 22,500ft 
and 88,200lb; corres consumption, 350 Imp gal/hr; balanced field 
length, max take-off weight, SL, ISA, 6,150ft; at 5,000ft, ISA, 5,420ft 
at 90,000Ib ; landing distance from SOft, 3,100ft; range A (max payload), 
2,540 n.m. (2,920 st.m.); range B (max fuel), 4,100 n.m. (4,720 st.m.); 
corres payload, 17,580Ib; corres cruise speed, 230kt (265 m.p.h.). 














DC-6B The DC-6B passenger airliner was the logical outcome of the 
DC-6A freighter. It had a fuselage lengthened by another 13in and 
dispensed with the various special freighting provisions of its predeces- 
sor. It will accommodate between 60 and 100 passengers depending on 
the layout. The first DC-6B flew on February 2, 1951, and the type went 
into service with Western Air Lines in April of the same year. Flown b 
American Airlines on the prestige “coast-to-coast” routes, the DC-6 
was for a time the fastest equipment in use. However, it was not so 
much for its performance, which does not differ greatly from that of 
the DC-6, as for its excellent economics that the DC-6B was to gain 
a great reputation, remain longer in production and be built in greater 
numbers than any other of the later developments of the DC-4. It is 
robable that lower seat-mile costs have, in fact, been achieved with 

C-6Bs than with any other piston-engined equipment. A total of 287 
DC-6Bs were produced and production was not completed until late in 
1958, when manufacture of the DC-8 jet transport was getting under 
way; 264 are still in service with 40 airlines. The DC-6B cost about 
£500,000 in 1958 and resale price today is about £200,000-£250,000. 

Powerplant: As DC-6A. 

Dimensions: As DC-6A, except: length, 106ft 8in. 

Weiehts: As DC-6A, except: capacity payload, 19,200Ib; weight less 
fuel and payload, 64,000Ib. 455 
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Commercial Aircraft of the World... 


TAl’s three DC-8 Series 30s operate a round-the-world jet service in 
conjunction with Air France Boeing 707s 


Payload accommodation: As DC-6A. 

Fuel capacity: As DC-6A. 

Performance: Typical cruising speed, 274kt (315 m.p.h.) at 22,500f 
and 88,200Ib ; corres ‘ey tion, 350 Imp gal/hr; balanced field length, 
max take-off weight, SA, 6,150ft; at 5,000ft, ISA, 5,420ft at 
90,0001b; landing i from’ 5Oft, 3, 100ft ; range A (max payload), 
2,650 n.m. (3,050 st.m.); range B (max fuel), 4,100 n.m. (4,720 st.m.); 
corres payload, 14,000Ib; corres cruise speed, 230kt (265 m.p.h.). 


DC-7 This further development of the DC-4 family owed its origins 
to the competitive -3z~7 on the domestic routes within the United 
States and particularly to the struggle between the airline “giants,” 
American, United and TWA, on the transcontinental routes. In 1950 
TWA ordered from Lockheed a stretched version of the Constellation, 
the L.1049C with the new powerful Wright Turbo-Compound engine. 
This aircraft was obviously going to outpace the DC-6B then in service 
and would, for the first time, offer non-stop coast-to-coast capability. 
American Airlines accordingly ordered from Douglas an equivalent 
development of the DC-6B using the same compound engine, and this 
became the DC-7. It entered s2rvice in 1953. 

Although fast, the DC-7 is perhaps an example of a transport aero- 
plane which has been developed beyond the point of diminishing returns. 
Although the type served its purpose admirably—indeed, 107 were built 
—its economic characteristics are inferior to those of the DC-6B. The 
cost was about £570,000; price today is very much lower. About 95 are 
in service. Flight description: July 30, 1954. 

Powerplant: Four Wright R-3350-988 TC-18 DA-4 Turbo-Com- 
pounds of 3,250 b.h.p. driving four-bladed Hamilton Standard Hydro- 
matic 13ft 6in propellers. 
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FLIGHT, 23 November 


An increasing number of DC-7Cs superseded 
by the big jets are being converted to DC-7F 
freighters. The one shown here belongs to 
Japan Air Lines 


Dimensions: Span, 117ft 6in; length, 108ft Ilin; height empty, 
28ft 7in; wing area, 1,463 sq ft. 

Weights: Max take-off, 122,200Ib; landing, 97,000lb; zero fuel, 
91,000lb ; capacity payload, 20,000Ib. 

Payload accommodation: Cabin volume, 4,647 cu ft; baggage and 
freight volume, 983 cu ft; cabin length, 84ft; max width, 9ft 10}in; max 
height, 7ft gin; max usable floor area, 625 sq ft; dimensions of. largest 
door, 3ft x 6ft; max seats, 100. 

Fuel capacity: 4,600 Imp gal (5,520 US gal). 

Performance: Typical cruising speed, 312kt (358 m.p.h.) at 24,200ft 
and 105,000Ib; corres consumption, 420 Imp gal/hr; balanced field 
length, max take-off weight, SL, ISA, 6,060ft; at 5,000ft, ISA, 7,320ft at 
118,800Ib; landing distance from SOft, 5,520ft at 95,000Ib; range B 
(max fuel), 3,770 n.m. (4,430 st.m.). 


DC-7B The DC-7B is similar to the DC-7 but is fitted with extra 
tankage for long-haul overwater operation and is cleared for higher 
weights. The DC-7B first flew on April 25, 1955, and entered service with 
Pan American less than a month later. A total of 110 DC-7Bs were 
built. The price of the DC-7B increased from about £680,000 in 1955 to 
about £820,000 in 1957. Resale price today is very low. 

Powerplant: As DC-7. 

Dimensions: As DC-7. 

Weights: Max take-off, 126,000Ib; landing, 102,000Ib; zero fuel, 
96,000ib; capacity payload, 21,516lb; weight less fuel and payload, 
74,000Ib. 

Payload accommodation: As DC-7. 

Fuel capacity: 5,380 Imp gal (6,460 US gal). 

Performance: Cont cruising speed, 313kt (360 m.p.h.) at 24,300ft and 
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102,000Ib; corres consumption, 420 Imp gal/hr; balanced field length, 
max take-off weight, SL, ISA, 6,350ft; at 5,000ft, ISA, 7,650ft at 
122,6001b; landing distance from SOft, 5,950ft; range A (max payload), 
2,850 n.m. (3,280 st.m.); range B (max fuel), 4,275 n.m. (4,910 st.m.); 
corres payload, 11,600lb; corres cruise speed, 248kt (285 m.p.h.). 


DC-7C The DC-7 and DC-7B were criticized in service for their 
relatively high interior noise and vibration levels, which resulted from 
the 3,250 b.h.p. Wright compound engines in an airframe designed 
originally (as the DC-4) for units of 1,450 h.p. This led Pan American to 
discuss with Douglas ways of improving the design while stretching it 
still further to provide non-stop North Atlantic range. Ability to fly the 
North Atlantic routes non-stop on a high percentage of occasions in the 
critical westbound direction against the strong prevailing winds had 
long been a major objective of all the competing Atlantic carriers, so that 
the DC-7C marked an important step forward both operationally and 
commercially. Douglas developed the DC-7C from the DC-7B in the 
short space of about a year, extending the wing by the insertion of an 
additional 10ft of centre section. Altogether 121 DC-7Cs were sold. 
This was the last stretch of the famous DC-4/7 series. The DC-7C finally 
went out of production late in 1958 at the same time as the DC-6B; 117 
are still in service with 12 airlines. The DC-7C cost about £800,000 in 
1956 and increased to about £930,000 by 1958. Resale price today is very 
much lower. Flight description: July 6, 1956, page 51. 

Powerplant: Four Wright R-3350-988 TC-18 EA-4 Turbo-Compounds 
of 3,400 b.h.p. driving four-bladed Hamilton Standard 14ft propellers. 

Dimensions: Span, 127ft 6in; length, 112ft 3in; height empty, 
31ft 10in; wing area, 1,637 sq ft. 

Weights: Max take-off, 143,000Ib; landing, 111,000Ib; zero fuel, 
101,5001b; capacity payload, 23,350Ib; weight less fuel and payload, 
82,000Ib. 

Payload accommodation: Cabin volume, 4,863 cu ft; baggage and 
freight volume, 1,149 cu ft; cabin length, 87ft 4in; max width, 9ft 10}in;: 
max height, 7ft gin; max usable floor area, 654 sq ft; dimensions of 
largest door, 3ft x 6ft; max seats, 100. 

Fuel capacity: 6,515 Imp gal (7,810 US gal). 

Performance: Cont cruising speed, 308kt (354 m.p.h.) at 23,500ft and 
110,000Ib; corres consumption, 420 Imp gal/hr; balanced field length, 
max take-off weight, SL, ISA, 6,400ft; at 5,000ft, ISA, 7,690ft at 
136,800Ib; landing distance from SOft, 5,450ft at 109,000Ib; range A 
(max payload), 4,000 n.m. (4,600 st.m.); range B (max fuel), 4,900 n.m. 
(5,630 st.m.): corres payload, 15,300Ib; corres cruise speed, 238kt. 
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Commercial Aircraft of the World... 


DC-7F Douglas have been converting to special order on a produc- 
tion line at Santa Monica 33 DC-7 series aircraft for all-cargo use, 
designation becoming DC-7F (“S freighter”) after fitting enlarged 
fore and aft cargo doors, heavier floor and floor beam structure, lining 
inside fuselage walls with glass-fibre laminate, and removing all windows. 
Cost of conversion averages about £115,000 per aircraft. The first 
DC-7F went into service with American Airlines in September 1959. 

Conversion orders have been placed by American Airlines, 15 
DC-7B; United, six DC-7B; Panagra, one DC-7B; KLM, two DC-7C; 
Alitalia, two DC-7C; BOAC, two DC-7C; JAL, two DC-7C; and 
Riddle, three DC-7C (plus seven more on option). 

A special version with pallets-and-rollers cargo loading is available. 

Typical data for a DC-7B conversion are as follows:— 

Weights: Max take-off, 126,000Ib; max landing, 106,800Ib; max zero 
fuel, 100 800Ib; capacity payload, 34,000Ib (38,000Ib for the DC-7C 
conversion). 

Payload accommodation: Max internal width, 9ft 10}in; volume, 
5,000-plus cu ft; dimensions of largest door, 6ft 6in = 10ft 4in. 


DC-8 Latest addition to the world’s most respected family of air- 
liners was announced in 1955, first flown May 30, 1958, certificated (JT3 
domestic model) on August 31, 1959, and introduced into service 
simultaneously by United Air Lines and Delta on September 18, 1959. 
A total of 172 have been ordered by 20 airlines. 

Like its rival the Boeing 707, the DC-8 is offered in a variety of 
versions. There are two domestic (series 10 and 20) and three inter- 
national models (series 30, 40, 50) with different tankages and engines. 
All versions of the DC-8 are dimensionally identical, except for wing 
area. To improve range, speed and payload, Douglas has designed an 
extended leading edge for the full span of the wing. The new leading 
edge extends the chord 4 per cent and wing area has gone up to 2,883 
sq ft. The extended leading edge is also available as a “retrofit’’ on 
delivered aeroplanes, and has been incorporated on intercontinental and 
some domestic DC-8s from No. 151. The extended leading edge has 
improved specific range by 8 per cent, Mach number by 0.02, and has 
reduced cost per ton-mile by more than | per cent. 

The domestic DC-8s are powered either by Pratt & Whitney JT3C or 
JT4A engines; the international versions have JT4A or Rolls-Royce 
Conways. The order book is as follows: Aeronaves de Mexico, one- 30, 
one -50 (from October 1960); Alitalia, ten -40 (from April 1960); CPAL, 
four -40 (from February 1961); Delta, six -10, three -50 (from July 1959); 
Eastern, fifteen -20 (from January 1960); Iberia, three -50 (from May 
1961); JAL, five -30, one -50 (from July 1960); KLM, seven -30, six 
-50 (from March 1960); National, three -20, seven -50 (from February 
1960); Northwest, five -30 (from May 1960); Pan American, nineteen -30 
(from February 1960); Panagra, four -30 (from April 1960); Panair do 
Brasil, two -30 (from March 1961); Philippine, two -30; SAS, seven -30 
(from March 1960); Swissair, three -30 (from April 1960); TCA, eleven 
-40 (from February 1960); TAI, three -30 (from July 1960); Trans 
Caribbean, one -30 (from November 1961); United, twenty-three -10, 
fourteen -20, three -50 (from May 1959); UAT, two -30 (from June 1960). 


DC-8-10 

Powerplant: Four Pratt & Whitney JT3C-6 turbojets of 13,500Ib static 
thrust each. 

Dimensions: Span, 142ft Sin; length, 150ft 6in; height empty, 42ft 4in; 
wing area, 2,725 sq ft; (2,883.6 sq ft with glove); sweepback at quarter 
chord, 30°. 

Weights: Max take-off, 273,000Ib; max landing, 193,000Ib; zero fuel, 
165,9001b; capacity payload (weight limited), 37,315lb; manufacturer's 
weight, empty, 119,797Ib. 

Payload accommodation: Cabin volume (less flight deck), 7.617 cu ft; 
baggage and freight volume, 1,390 cu ft; cabin accommodational length, 
103ft 8in; max internal width, 1 1ft 7in; max height, 8ft; max usable floor 
area (less flight deck), 1,078.5 sq ft; dimensions of largest door, 344in 
72in; max number of seats, 120-177 at 32-35in pitch. 

Fuel capacity: 17,550 US gal. 

Water-methanol capacity: 720 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 35,000ft and 
220,000Ib, 472kt; take-off field length, 9,550ft; landing field length, 
6,410ft; range A (max payload), 3,760 n.m.; range B (max fuel), 4,067 
n.m.; corres payload, 27,840lb; cruise Mach number, 0.82; VNe, 390kt 
IAS; VNo (variable with altitude), 340-376kt IAS; Vso, 133kt IAS, 
VsF 103kt IAS 


DC-8-20 

Powerplant: Four Pratt & Whitney JT4A-3 (or -5, -9, -10) of 
15,8001b-16,800Ib static thrust each. 

Dimensions: As DC-8-10. 

Weights: Max take-off, 276,000Ib; max landing, 193,000Ib; zero fuel, 


The executive Grumman Gulfstream also has possibilities as a DC-3 
replacement for airline use 
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er eee capacity payload, 35,443lb; manufacturer's weight, empty, 
123,876lb. 

Payload accommodation: As DC-8-10. 

Fuel capacity: As DC-8-10. 

Water-methanol capacity: As DC-8-10. 

Performance: Opt-cost (i.e., typical) ——- speed at 35,000ft and 
220,000Ib, 472kt; take-off field length, 7,1 ; landing field length, 
6,410ft; range A (max payload), 4,050 n.m.; range B (max fuel), 4,425 
n.m.; corres payload, 26,600Ib; cruise Mach number, 0.82; VNeE, 390kt 
IAS; Vno, 340-376kt LAS; Vso, 133kt IAS; Vsr = 103kt IAS. 


DC-8-30 

Powerplant: Four Pratt & Lenape JT4A-3 (or -5, -9, -10, -11, -12) 
of 15,800Ib-17,500Ib static thrust each. 

Dimensions: As DC-8-10. 

Weights: Max take-off, 315,000Ib; max landing, 207,000Ib; zero fuel, 
178,200Ib; manufacturer's weight, empty, 126,330 Ib. 

Payload accommodation: As DC-8-10. 

Fuel capacity: 23,392 US gal. 

Performance: Opt-cost (i.e., typical) —- speed at 35,000ft and 
230,000Ib, 464kt; take-off field length, 9,620ft; landing field length, 
6,800ft; range A (max payload), 4,005 n.m.; range B (max fuel), 5,250 
n.m.; corres payload, 25,475lb; cruise Mach number, 0.82; Vne, 
390kt IAS; 340-374kt IAS; Vso, 136kt IAS; VsF = 107kt IAS. 


DC-8-40 

Powerplant: Four Rolls-Royce Conway RCo.12s of 18,000Ib static 
thrust each. 

Dimensions: As DC-8-10. 

Weights: As DC-8-30, except zero fuel, 177,100Ib; manufacturer's 
weight, empty, 124,790Ib. 

Payload accommodation: As DC-8-10. 

Fuel capacity: As DC-8-30. 

Performance: Opt-cost (i.¢e., typical) a speed at 35,000ft and 
230,0001b, 464kt; take-off field length, 9,050ft; landing field length, 
6,800ft; range A (max payload), 5,310 n.m.; range B (max fuel), 5,905 
n.m.; corres payload, 23,375Ib; cruise Mach number, 0.82; VNeE, 390kt 
IAS; VNo, 340-374kt IAS; Vso, 136kt IAS; VsF = 107kt IAS. 


DC-8-50 

Powerplant: Four Pratt & Whitney JT3D-3 turbofans of 18,000Ib 
static thrust each. 

Dimensions: As DC-8-10. 

Weights: As DC-8-40 except zero fuel, 176,500Ib; capacity payload, 
41,645lb; manufacturer's weight, empty, 124,800Ib. 

Payload accommodation: As DC-8-10. 

Fuel capacity: As DC-8-30. 

Performance: Opt-cost (i.e., typical) cruising speed at 35,000ft and 
220,000Ib, 473kt; corres s.f.c., 0.0420 n.m./Ib; take-off field length, 25 
flap, max take-off weight, SL, 9,300ft; landing field length, max land- 
ing weight, SL, 6,555ft; range A (max payload), 5,855 n.m. ; range B (max 
fuel), 6,550 n.m.; corres payload, 25,915Ib; cruise Mach conden, 0.82; 
Vne, 390kt [AS; VNo, 340-374kt IAS; Vso, 136kt IAS; VsF = 107kt 
IAS. 


DC-8F Announced in April 1961, the Jet Trader version of the DC-8 
is designed for all-freight or mixed cargo-passenger work. Original 
schedule called for first flight in August 1962 and deliveries at the end of 
1962. It has the same powerplant as the DC-8-50 (JT3D-3 turbofans), 
and incorporates the wing leading-edge modifications. Interior arrange- 
ments are variable, ranging from the all-cargo aircraft, capable of carry- 
ing up to 94,668Ib of bulk-loaded freight or 91,113lb on pallets, to an 
all-passenger transport capable of seating 183 economy-class passengers. 
A typical mixed configuration quoted by Douglas is 54 passengers with 
baggage, 54,500lb of cargo and fuel reserves to give an operating range 
of 4,000 miles. The forward cargo door measurs 8Sin x 140in. 
Maximum flexibility is provided for by a removable bulkhead, replacing 
the fixed bulkhead midway between the cargo and passenger sections in 
the original model. This enables passenger loads of 24, 54, 84 or 114 to 
be carried with a proportionate reduction in cargo space. With the 
bulkhead at the midway point, the DC-8F will carry 84 passengers and 
six 8lin 110in pallets, and a payload amounting to 87,440lb. Payload 
increases as the passenger volume is decreased because of the greater 
density of freight. 

Powerplant: Four Pratt & Whitney JT3D turbofans of 18,000Ib static 
thrust each. 

Dimensions: As DC-8-10 except wing area, 2,883.6 sq ft. 

Weights: Max take-off, 315,000Ib; max landing, 240,000Ib; zero fuel, 
224,000Ib; capacity payload, 88,022I1b; manufacturer's weight, empty, 
130,207Ib. 

Payload accommodation: Cabin volume (less flight deck), 7,920 cu ft; 
baggage and freight volume, 1,390 cu ft; cabin accommodational length, 
108ft Sin; max internal width, 11ft 7in; max height, 8ft; max usable 
floor area (less flight deck), 1,110 sq ft; dimensions of largest door, 
85in 140in; max number of seats, 219 at 28in pitch. 

Fuel capacity: As DC-8-30. 

Performance: Opt-cost (i.¢., typical) cruising speed at 35,000ft and 
220,000Ib, 473kt; corres s.f.c., 0.0420 n.m./lb; take-off field length, 25° 
flap, max take-off weight, SL, 9,300ft; landing field length, max land- 
ing weight, SL, 7,450ft; range B (max fuel), 6,550 n.m.; corres payload, 
28,830Ib: cruise Mach number, 0.82; VNe, 390kt IAS; VNo, 340-374kt 
IAS; Vso, 147kt TAS; Vsr = 115kt IAS. 


Model 2086 This is a project for a short-haul jet airliner. 
Powerplant would be two JTF10A-2 turbofans of 10,000Ib static thrust. 
Unofficial data are as follows: span, 84ft 8in; length, 95ft 2in; sweep- 
back, 24°: seating, 56-77; gross weight, 69,000Ib; cruising speed, 515 
m.p.h. at 35,0008: field length required (90°F, 56 passengers for 300 
miles), 5,000ft. 
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GRUMMAN Grumman Aircraft Engineering Corp, Bethpage, 


Long Island, New York, USA. 


Grumman Amphibians The Grumman G-21 Goose six-seater airline 
and executive amphibian first flew in June 1937, powered by two 
450 h.p. Pratt & Whitney R-985 Wasp Juniors, and a total of 345 were 
built. There are 30 still in service with 12 operators, mostly in Alaska, 
Canada and the Caribbean. The Goose was followed by the smaller, 
five-seater G-44 Widgeon, first flown in July 1940, and powered by 
two 200 h.p. Ranger 6-440-C5 engines. About half a dozen of the 286 
Widgeons built remain in airline service. The G-73 Mallard, first flown 
in 1946, is rather larger; it seats up to ten and is powered by two 600 
b.h.p. Pratt & Whitney R-1340-S3H-1 Wasps. Only two of the 61 
Mallards built are in airline service, with Pacific Western Airlines. The 
SA-I16A-GR Albatross is much larger, having over twice the gross 
weight and engine power and a 13ft 4in greater wing span. Albatross 
roduction (over 300 have been built) has been entirely for military use, 
But three ex-USAF SA-16As are used by Transocean Airlines. Also in 
military use is the SA-16B, a variant with a larger wing span. Flight 
reference to the G-21 Goose: November 20, 1959. 


G-159 Gulfstream The twin-Dart Gulfstream is Grumman's con- 
tender for the American “heavy twin” executive market. The prototype 
made its first flight on August 14, 1958, and the company has now 
received orders for some 56 aircraft. Up to 12 passengers can be accom- 
modated, or 19 in a high-density layout. Current basic price is about 
$m. 

Flight reference: April 3, 1959. : 

Powerplant: Two Rolls-Royce RDa.7/2 Dart 529 turboprops of 2,190 
e.h.p. each driving 11ft 6in diameter Rotol four-bladed propellers. _ 

Dimensions: Span, 78ft 4in; length, 63ft 8in; height, 22ft 9in; wing 
area, 615 sq ft. 

Weights: Max take-off, 35,100Ib; landing, 33,600Ib; zero fuel, 
26,170Ib; capacity payload, 4,270Ib; weight less fuel and payload, 
21,909Ib. 

Payload accommodation: Cabin volume, 1,040 cu ft; baggage and 
freight volume, 100 cu ft; cabin length, 33ft; max width, 7ft 4in; max 
height 6ft lin; usable floor area, 177 sq ft; dimensions of largest door, 
63in < 36in; max seats, 19 at 35in pitch. 

Fuel capacity: 1,291 Imp gal (1,550 US gal), and 600Ib water- 
methanol. 

Performance: Cont cruising speed, 302kt (348 m.p.h.) at 25,000ft and 
27,500Ib, with a fuel consumption of 1,400Ib/hr, balanced field length, 
max take-off weight, sea level, ISA, 4,480ft; sea level, ISA + 15°C, 
4,810ft; at 5,000ft, ISA, 5,700ft; landing distance from SOft, 2,680ft; 
range A (max payload), 1,059 n.m. (1,218 st.m.); range B (max fuel). 
2,448 n.m. (2,818 st.m.); corres payload, 2,7401b; VNe, 310kt (357 m.p.h.) 
ISA; VNo, 290kt (334 m.p.h.) IAS; Vso, 754kt (87 m.p.h.) EAS. 


FAIRCHILD = Fairchild Aircraft and Missiles Division, Fairchild 


Engine and Airplane Corporation, Hagerstown, Maryland, USA. 


F-27. Construction of the F-27 by Fairchild in America followed from 
a long-standing association with Fokker. An agreement was concluded 
in April 1956 and work began two months later. The first Hagerstown- 
built aircraft flew on April 12, 1958. 
Three versions are offered by the US manufacturer: a local-service 
airliner with up to 44 seats, an executive aircraft (the F-27F) now with 
an increased take-off-weight of 39,400Ib and landing weight of 37,500Ib, 
and a cargo aircraft (the F-27B) with a strengthened floor and larger 
forward door. Most of Fairchild’s 13 airline customers have specified 
higher-powered Darts, and the F-27F is powered by Dart RDa.7 Mk 
528-7Es. Airline versions powered by Dart 528s are referred to as 
F-27As. Another variant is the F-27G, which will have a maximum 


range greater than the F-27F, and a take-off-weight of 42,000lb. Cer- 
tification should be early next year. 

The first delivery was made to West Coast Airlines on June 22, 1958, 
and this airline inaugurated the world’s first Friendship services on 
September 28, 1958. Order book: see Flight September 7, 1961. Some 
86 F-27s have now been sold. The following figures refer to the F-27A. 

Powerplant: Two Rolls-Royce Dart RDa.7 528-7Es of 2,105 e.h.p. 

Dimensions: As Fokker F.27 except length, 77ft 2in with radar. 

Weight: Max take-off, 42,000Ib; max landing, 37,500Ib; zero fuel, 
+ capacity payload, 10,194lb; weight less fuel and payload, 
23,807Ib. 

Payload accommodation: Cabin volume (less flight deck), 2,118 cu ft; 
baggage and freight volume, 180 cu ft; cabin length (total) 47ft 4in; 
max usable floor area (less flight deck) 225.5 sq ft; max seats, 44. 
Remainder as Fokker F.27. 

Fuel capacity: As Fokker F.27. 

Performance: Typical cruising speed, 260kt (300 m.p.h.) at 20,000ft 
and 38,000Ib; take-off field length, SL, ISA, 4,370ft; ISA 15°C, 
4,680ft; ISA, 5,000ft, 5,610ft; landing distance, SL, ISA, 2,680ft; 
range A (max payload) 960 n.m. (1,100 st.m.); range B (max fuel), 
1,100 n.m. (1,270 st.m.) corres payload, 9,150Ib; corres cruise speed, 
262kt. 


FOKKER Royal Netherlands Aircraft Factories Fokker, Schiphol- 
Zuid, Amsterdam, Holland. 


F.27 Friendship Development of Fokker’s widely-selling turboprop 
DC-3 replacement has continued this year, with increases in maximum 
take-off weight approved in the summer, and certification pending for 
an increase in the cabin pressure differential. This will permit a cruising 
altitude of 25,000ft at a cabin altitude of 8,000ft. There are now seven 
production Friendship versions, in all of which either Rolls-Royce 
Dart RDa.6 or RDa.7s, of 1,600 and 1,910 s.h.p. respectively, can be 
installed. There is the standard 36 to 48 seat F.27 Mk 100 and Mk 200 
Friendship airliner (available with two cabin lengths); the 52-seat high- 
density Friendship; the Friendship de Luxe executive transport; the 
Friendship All-Company transport which embodies both executive 
and staff accommodation; the Freightship all-cargo aircraft; the Mk 300 
and Mk 400 Friendship Combiplane variable passenger-cargo aircraft 
and the F.27M Troopship military transport. Designed and ready to be 
built against orders is the F.27 “Long Friendship,” with RDa.7s and a 
fuselage stretched by 4ft 1lin to seat 44 passengers in its standard form, 
but with increased freight accommodation and the enlarged forward 
freight-loading door a standard, rather than optional, feature. 

Fokker have now sold 120 Friendships, 34 of them ordered in 1961. 
These figures do not include licence-built Fairchild F-27s. Airline 
customers are: Aer Lingus, 7 (RDa.6); ALA-Austral, 4 (RDa.6); All- 
Nippon, 10 (RDa.7); Ansett-ANA and subsidiaries, 9 (RDa.7); Braa- 
then’s SAFE, 4 (RDa.6); DETA, 3 (RDa.7); DTA, 2 (RDa.7); EAA, 
3 (RDa.7); East-West, 1 (RDa.6); IAC, 10 (RDa.6); KLM, 2 (RDa.6, 
Combiplanes); Luft-transport Unternehmen, 1 (RDa.6, Combiplane); 
Luxair, 1 (RDa.6); Mac.Robertson Miller, 1 (RDa.7); NZNAC, 8 
(RDa.6); Nigeria Airways, 5 (RDa.7); PIA, 5 (RDa.7, one a Combi- 
plane); PAL, 5 (RDa.6); Sudan Airways, 3 (RDa.7); TAA, 10 (RDa.6 
and RDa.7) and THY, 5 (RDa.6). 


Mac.Robertson Miller's Fokker Friendship operates up the west coast of 
Australia from Perth to Darwin 

































































































Fokker F.27 Mark 100 

Powerplant: Two Rolls-Royce Dart RDa.6 Mk 511-7E turboprops of 
1,600 s.h.p. driving Rotol 12ft diameter 4-bladed propellers. 

Dimensions: Span, 95ft 2in; length 77ft lin; height empty, 27ft Ilin; 
wing area, 754 sq ft. 

Weights: Max take-off, 39,000Ib; max landing, 37,500Ib; zero fuel, 
35,200Ib; capacity payload, 12,2781b; weight less fuel, crew and pay- 
load, 22,180Ib. 

Payload accommodation: Cabin volume (less flight deck), 2,136 
cu ft; baggage and freight volume, 225 cu ft; cabin accommodational 
length, 30ft 10in: max internal width, 8ft 4in; max height, 6ft 7.5 in; 
max usable floor area (less flight deck), 312 sq ft; dimensions of larger 
door, 47 4lin; seats provided, 40 at 35tin pitch. 

Fuel capacity: 1,130 Imp gal (1,357 US gal). 

Water-methanol capacity: 66 Imp gal (79 US gal). 

Perjormance: Optimum-cost cruise at 17,000ft and 35,000Ib, 236kt 
(272 m.p.h.); corres specific fuel consumption, 0.172 n.m./Ib; take-off 
field length at 39,500Ib, 4,950ft; landing field length, at 37,500Ib, 
3,160ft; range A (max pavioad), 600 n.m.; range B (max fuel), 1,550 
n.m.; corres payload, 6,900Ib. 


Fokker F.27 Mark 200 

Powerplant: Two Rolls-Royce Dart RDa.? Mk 528-7E of 1,910 
s.h.p. driving Rotol 11ft 6in diameter 4-bladed propellers. 

Dimensions: As Mk 100. 

Weights: Max take-off, 42,000Ib; max landing, 37,500Ib; zero fuel, 
35,700Ib; capacity payload, 12,290Ib; weight less fuel, crew and pay- 
load, 22,660Ib. 

Payload accommodation: As Mk 100, 

Fuel capacity: As Mk 100 

Performance: Optimum-cost cruising speed at 20,000ft, and 35,000Ib, 
264kt; corres specific fuel consumption, 0.1805 n.m./Ib; take-off field 
length at max take-off weight, 3,450ft; landing field length at 37,500Ib, 
3,160ft; range A (max pavioad), 1,030 n.m.; range B (max fuel), 1,520 
n.m. ; corres payload, 9,400Ib. 


F.27 Mark 300 Freightship/Combiplane 

Powerplant: As Mk 100. 

Dimensions: As Mk 100. 

Weight: As Mk 100 except capacity payload, 12,950Ib; weight less 
fuel, crew and payload, 21,750Ib. 

Payload accommodation: Baggage and freight volume, 1,977 cu ft; 
cabin accommodational length, 47ft 6in; dimensions of larger door, 
91.5 * 70in. All-cargo. 

Fuel capacity: As Mk 100. 

Performance: Optimum-cost cruise at 17,000ft and 35,000Ib, 236kt; 
corres specific fuel consumption, 0.172 n.m./Ib; take-off field length at 
37,000Ib, 4,950ft: landing field length, at 37,S500Ib, 3,160ft; range A 
(max pavioad), 600 n.m.; range B (max fuel), 1,550 n.m.; corres pay- 
load, 7,570Ib. 


F.27 Mark 400 Freightship/Combiplane 

Powerplant: As Mk 200. 

Dimensions: As Mk 100. 

Weights: As Mk 200 except capacity payload, 12,962Ib; weight less 
fuel, crew and payload, 22,230Ib. 

Payload accommodation: As Mk 300. 

Performance: Optimum-cost cruise speed at 20,000ft and 35.000Ib, 
264kt; corres srecific fuel consumption, 0.1895 n.m./Ib: take-off field 
length at 37,500Ib, 3.450ft; landing field length at 37,500Ib, 3,160ft; 
range A and B as Mk 200. 


F.27 stretched version “‘Long Friendship”’ 

Powerplant: As Mk 200. 

Dimensions: As Mk 100 except length, 82ft lin. 

Weights: As Mk 200 except max landing, 39,5001b ; zero fuel, 38,500Ib; 
capacity payload, 14,272Ib; weight less fuel, crew and payload, 23, 500Ib. 

Payload accommodation: Cabin volume, 2.360 cu ft; baggage and 
freight volume, 305 cu ft; cabin accommodational length, 33ft 9in; 
max usable floor area, 352 sq ft; dimensions of larger door as Mk 300; 
44 seats at 35hin pitch. 

Fuel capacity: As Mk 100. 

Performance: Optimum-cost cruise at 20,000ft and 35,000Ib, 256kt; 
corres specific fuel consumption, 0.1748 n.m./Ib: take-off field length at 
37,500Ib, 3,450ft; landing field length at 37,500Ib, 3,160ft; range A 
(max payload) 540 n.m. (620 st.m.); range B (max fuel), 1,520 n.m. 
(1,750 st. m.); corres payload, 8,600Ib. 


This is a project for a small twin-jet development of the F.27, 


F.28 ; 
One possible powerplant is the 


of approximately the same capacity. 
Bristol Siddeley BS.75. 
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Maritime Central Airways and 
Nordair are the first export cus. 
tomers for the Herald 





HANDLEY PAGE = Cricklewood, London NW2. 


H.P.81 Hermes 4 Developed from the H.P.68 Hermes | protot 
of 1945, through the experimental Hermes 2, the Hermes 4 was the hot 
British four-engined airliner of post-war design to enter service with 
BOAC. It was used extensively on the corporation’s African routes 
from March 1950, and a total of 25 were built, all for BOAC. This fleet 
was sold to various British independents. 

Powerplant: Four Bristol Siddeley Hercules 763 of 2,100 b.h.p. each 
driving 13ft de Havilland four-bladed propellers. 

Dimensions: Span, 113ft; length, 96ft 10in; height, 30ft; gross wing 
area, 1,408 sq ft. 

Weights: Max take-off, 86,000Ib; landing, 75,0001b; capacity payload, 
17,000ib ; empty, 51,655Ib. 

Payload accommodation: Baggage and freight volume, 452 cu ft; cabin 
length, 44ft Sin; max width, 10ft 3in; max seats, 74. 

Fuel capacity: 3,206 [mp gal. 

Performance: Max weak mixture cruising speed, 232kt (266 m.p.h) 
at 20,000ft ; take-off distance to S5Oft, 4,086ft; landing distance from SOR, 
3,375ft; payload for max range, 6,3491b; a 14,400Ib payload can be 
carried 1,740 n.m. (2,000 st.m.) at 240kt (276 m.p.h.) at 20,000ft. 


H.P.R.3 Herald Series 100 and 200 Designed as a private-venture 
replacement for the DC-3, the Herald prototype, powered by four 
825 b.h.p. (max take-off) Alvis Leonides Major 701 piston engines, made 
its first flight on August 25, 1955; the second prototype took to the air 
just over a year later. Increasingly wide acceptance of the Rolls-Royce 
Dart led to the piston-engined version eventually being abandoned in 
favour of the Dart Herald, announced in May 1957. 

The first prototype Herald was re-engined with two Darts and made 
its first flight in this form on March 11, 1958, and the second prow 
was similarly re-engined. This aircraft, G-AODF, and the first produc- 
tion aircraft have been demonstrated in Greece, Turkey, Persia, Pakistan, 
India and Ceylon as well as in Central and South America, Australia, 
New Zealand and the Far East. 

Under an arrangement announced by the Government in June 1959, 
three Dart Heralds were to be purchased by the Government at a cost of 
some £750,000, including spares and crew training. These are to be 
operated by BEA for an initial five-year period over Scottish routes 
where the aerodromes are too small for Viscounts. The three aircraft 
(Series 100) for BEA are due to be delivered towards the end of the 
year (during February of 1962 two BEA Heralds are to be used 
H.R.H. the Duke of Edinburgh during his tour to 11 South American 
countries). The original plan was that BEA would buy these three air- 
craft from the MoA at the end of a five-year period. Dart Heralds have 
been certificated at a gross weight of 40,000Ib which can be maintained 
up to ISA + 13°C. At ISA + 30°C maximum weight is 39,100Ib. 
Handley Page have announced that the weight is to increased to 
43,000Ib. Dart Heralds have now flown some 3,000 hours. 


Herald Series 100 

Powerplant: Rolls-Royce RDa.7/2 Dart 527 turboprops of 2,100 
e.h.p. each driving 12ft 6in Rotol four-bladed propellers. : 

Dimensions: Span, 94ft 9in; length, 71ft Ilin; height, 24ft; wing 
area, 886 sq ft. 

Weights: Max take-off, 40,000Ib; max landing, 39,500Ib; zero fuel, 
36,000Ib; capacity payload, 13,300Ib (freighter) or 10,160Ib (38-pas- 
senger version) ; basic operational, 24,480Ib. 

Payload accommodation: Cabin volume, 2,198 cu ft; cabin length, 
48ft 9in; max width, 8ft 8in; max height, 6ft Sin; usable floor area, 
260 sq ft; dimensions of largest entrance, 64in < 65in; max seats, 48. 

Fuel capacity: 1,080 Imp gal plus 53 Imp gal water-methanol. 

Performance: Cont cruising speed, 237kt (272 m.p.h.) at 20,000ft and 
36,5001b, with a fuel consumption of 184 Imp gal/hr; balanced field 
length at max take-off weight, sea level, ISA, 4,100ft; at sea level, ISA 
+ 15°C, 4,700ft; at 5,000ft, ISA and 36,850Ib, 5,700ft; landing distance 
(from over S50ft obstacle, max landing weight), 2,275ft; range A (max 
payload), 750 n.m. (862 st.m.) with 38 passengers; range B (max fuel), 
1,500 n.m. (1,725 st.m.) with 6,700Ib payload at 266kt at 23,000ft. 


Herald Series 200 

On September 7, 1960, HP announced that Jersey Airlines had placed 
an order for six Series 200 Heralds, two for delivery in June 1961, two 
in June 1962, and two in June 1963. Value of the contract is about 
£1.75m excluding spares. Maritime Central Airways and Nordair Ltd of 
Canada have 4 Series 200 Heralds on order with an option on two more. 
At the 1961 SBAC display Itavia, Italy’s only indenendent scheduled 
operator, signed a contract for two Series 200 Heralds with an option 
on one more. The Series 200 has a 42in fuselage stretch forward 
of the wing, permitting a 50-56 seat layout, compared with 44-48 
in the Series 100. An executive version of the Herald is also avail- 
able with interior layout to suit customer requirements. A rear under- 
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NATIONS 


The STOL Caribou features: SHORT TAKE-OFF — 540 feet 
and LANDING 525 feet at full gross weight . . . CARGO PAY- 
LOAD — up to 3% tons . . . SEAT CAPACITY — 30 passengers 
or 32 combat troops . . . SUPPLY DROP — pallets up to 3,000 
Ibs. . . . UTILIZATION — around the clock all-weather operation 


in every climate. 


CARIBOU 
DE HAVILLAND AIRCRAFT OF CANADA 


Member Company of 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London S.W.1 
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Gold rush ’61 f 


From Rome to the gold-rich Rand. Alitalia's long-range DC-8's, powered by Rolls-Royce 
Conway engines, cover in hours distances that took the overland trekkers months. 


Pre-war pioneers of ‘bush pilot’ operations in Africa, Alitalia now operate in 41 


countries, providing a network of 93,000 route miles reaching almost around the world. 
At both ends of Alitalia's trans-African service it is AIR BP who provide the fuelling 


service: at Fiumicino by the latest highly efficient hydrant system, at Johannesburg 


by tankers capable of delivering thousands of gallons in a matter of minutes. 


4 Fast flying ALT TALIA, .» fast fuelling 
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IN ANY LANGUAGE 
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-_= Man skal knytte venskaber og tjene 


penge, men anvende begge med om- 
tanke. Venskaber er juveler, og det er 
en stgrre kunst at bevare disse end 
skaffe nye. 
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OF NATIONS 


Through the centuries wise fellows like Socrates and 
Homer and Shaw discussed the art of being careful 
about friendships and money. Of course you agree. 

If you buy anything, from a pin to an aircraft, you're 
smart to insist on something of proven value and proven 
quality. The people who build the Fokker F.27 Friend- 
ships have you in mind. Into the Friendship has been 
built economy, adaptability and money-earning capacity. 
The F.27 flies over deserts, pampas and water, in all 
climatic and geographical conditions, with complete 
dependability; comfort, and at the lowest possible seat 
mile cost. 

It's unique. Today the Friendship is the only aircraft of 
its type in regular service in the world to have proved 
itself over 359,000 flying hours. Passengers like its 
pressurized cabin comfort and high wing visibility; 
airline operators in 19 countries appreciate its fatigue- 
safe structure, its performance and reliability. 

As T.H. Davies, president of the American Piedmont 
Airlines says: “the F.27 is the most efficient and econo- 
mical short range transport aircraft available today”. 
In five continents the Friendship of nations builds 
business. 


Un homme doit se faire, dans l’ordre, 
des amitiés puis de l’argent ect de les 
employer sagement. Les amitiés sont 
des joyaux et c'est un plus difficile art 
de les conserver que d’en faire d'autres. 





A man should make friends and money, 
in that order, and use both wisely. 
Friendships are jewels and there is 
more art in saving than gaining. 

c 
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. GENERATES PROGRESS 


‘Switch on!’ ... AEI power is meeting all the electrical needs of modern flight. The 
design and development of new equipments by AEI has been a vital part of the electrifying 
progress made by man in the air. AEI equipped the first aircraft to use an electrical 
power system, produced the first constant frequency a.c. supply system, and developed 
the first oil-lubricated brushless alternator. Today AEI generators, alternators, motor- 
generators, inverters and amplidynes supply the power needs of all types of aircraft, 
whilst development of power systems for future flight projects is backed by AEI’s entire 


research laboratory resources. 


Associated Electrical Industries Limited 
Aircraft Equipment Group 


COVENTRY, ENGLAND 
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me - yet another airline flies high and safely with Dowty Roto! equipment 


~~ 197 Friendships, fitted with Dowty Roto! propellers VV ETAV 
aft, undercarriages, gear boxes and synchronisers, have — T 


now been sold to 68 operators in 24 countries 





tire on all five continents 
About half a million hours of airline flying have now been Re) () . 
logged by this type 
& i wet TF eS 
d GLOUCESTER-ENGLAND 


Member of the Dowty Group 
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Knowmanship in Action 





Now in quantity production at Bendix is a Uni- 
versal Programmer-Comparator designed for auto- 
matic Go, No-Go, checkout of all types of air, land, 
sea, and space systems. Readily adaptable to elec- 
tronic, hydraulic, mechanical, and pneumatic sys- 
tems, it is tape controlled and has system logic 
capability for selecting hundreds of stimuli control 
channels and thousands of test points as required. 


READY NOW 


... BENDIX 
YSTEMS 





a 


ADAPTABLE TO 


DISTINCTIVE FEATURES OF THE TESTER ARE: 


1. Checkout time for complex systems is re- 
duced from hours to minutes. 2. Minimum 
skilled technicians can perform complete sys- 
tems checks with high accuracy. 3. Visual 
display and printed record of the test results 
are provided for the entire testing sequence. 
4. Applicable to in-plant manufacturing as 
well as to all levels of maintenance activity. 
5. Modular construction permits packaging for 
either fixed or mobile units. 
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UNIVERSAL TESTER REDUCES 
CHECKOUT TIME TO MINUTES 





TESTING ALL TYPES OF AIR, LAND, SEA, AND SPACE SYSTEMS 


The first application is the USAF’s Douglas-built 
Skybolt Missile. Built to Mil-P-26664A, and desig- 
nated AN/GJQ-9 by the USAF, the Universal 
Programmer-Comparator is available as Model 
PC-300 for commercial applications. 


This Universal Tester is the latest Bendix achieve- 
ment in the Support Equipment field and is another 
example of the engineering and production skills 
we have developed over a period of forty years. 
Whether the need is military or commercial, Bendix 
can provide the answer that does the job best. 


TECHNICAL KNOWLEDGE + EXPERIENCED MANAGEMENT 
+ SPECIALIZED CRAFTSMANSHIP = KNOWMANSHIP 


For further information, write... 


“Condi? hiternational 


DIVISION 


205 East 42nd Street, New York 17, N. Y., U.S.A. 


Cable Address: “Bendixint’, N.Y, 
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Not to fret... 


And not to worry about fretting. 
We developed our AeroShell 
Grease 14 to overcome this prob- 
lem in helicopter rotor heads. It 
is a grease which lubricates at 
temperatures down to -65'F., 
minimises fretting corrosion and 
prevents corrosion by moisture. 
It is one of 35 fluids, greases and 
compounds in the AeroShell 
range which we have designed for 


specialised applications in aircraft. 


you can be sure of 


SV 


Aviation Service 
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SILCODYNE’ 


is the aircraft hydraulic fluid 


fe) am Coler-\Vammn <0) 0010) 440) re the day after 


Whatever shapes and sizes they take, whatever power plants they need, 
one thing can be safely settled about to-morrow’s aircraft — the 
hydraulic fluids. 
LC.1. ‘SILCODYNE’ H hydraulic fluid has been designed with to- 
morrow’s needs in mind. It’s already flying, with DTD 900 approval, 
and it will just as easily meet the more demanding specifications of 
‘next generation’ aircraft — and probably the generation after. Here’s S I L I C O N E S 
the unique combination of properties that makes ‘SILCODYNE’ H 
the hydraulic fluid of to-morrow: 
STABILITY over anextremely wide CHEMICAL INERTNESS ait aa 
or fuller information, write to: 


range of operating temperatures NO CORROSIVE ACTION nrmiten altel 
(-54°C to +316°C bulk fluid temp. ) NON-TOXICITY IMPERIAL CHEMICAL INDUSTRIES LTD., 


LOW INFLAMMABILITY 


LONDON  5.W.1. 














FLIGHT 23 NOVEMBER 196} 


MAX HOLSTE e NORD-AVIATION 





aX 
FREIGHT 


use 


23-26 PASSENGERS 


FAST 
COMFORTABLE 
ROBUST 


ECONOMICAL AND MODERN SOLUTION 


THE ONLY TURBOPROP TRANSPORT OF 2x 1,000 e.h.p. IN QUANTITY PRODUCTION 


NORD * AVIATION 


24 18, RUE BERANGER « CHATILLON s/s BAGNEUX e SEINE e TEL. ALESIA 57-4 
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HANDLEY PAGE HERALD 200 
Commercial Aircraft of the World... 


tail loading version with maximum weight of 46,000Ib will shortly be 
available. Recently a military version of the Herald Series 200 was 
evaluated by Service chiefs. 

Powerplant: As Series 100. 

Dimensions: As Series 100 except length, 75ft 6in. 

Weights: Max take-off, 40,000Ib; max landing, 39,500Ib; zero fuel, 
37,000lb; capacity payload, 11,7461b; weight less fuel, crew and pay- 
load, 24,71 sib. 

Payload accommodation: Cabin volume (less flight deck), 2,415 cu ft; 
baggage and freight volume, 285 cu ft; cabin accommodational (50-seat 
version) length, 34ft 7in; max internal width, 8ft 8in; max height, 
6ft Sin; max usable floor area (less flight deck), 290 sq ft; dimensions 
of largest door, 64in 65in; max number of seats with galleys, 50 at 
30.Sin pitch. 

Fuel capacity: As series 100. 

Water-methanol capacity: As Series 100. — 

Performance: Opt-cost (i.e., typical cruising speed) at 15,000ft and 
36,000Ib, 238kt; corres s.f.c., 0.136 n.m./Ib; take-off field length, max 
take-off weight, sea level, ISA, zero wind, engine failure at V,, 4,500ft; 
landing field length, sea level, ISA, zero wind, 3,750ft; range A (max 
payload), 475 n.m.; range B (max fuel), 1,420 n.m. with 6,060Ib; VNe, 
237kt IAS; VNo, 204kt IAS; Vso, 71kt IAS. 


Herald Freighter This is not the commercial version of the Military 
Herald with rear-loading (announced in September 1961), but a version 
of the Series 200 Herald. Data are the same, except for: capacity pay- 
load, 13,4891b; weight less fuel, crew and payload, 23,137Ib; cabin 
volume, 2,700 cu ft; cabin accommodational length, 54ft 6in. 


H.P.R.8 A vehicle ferry based on the Herald, this project has a 
revised fuselage with front clamshell doors. It can accommodate six 
cars and 30 passengers, or 100 passengers. 


HUREL-DUBOIS  Boite Postale No 6, Meudon, France. 


HD-321 The remarkable Hurel high aspect-ratio strutted wing was 
developed to provide great lifting capacity (through a high L/D ratio) 
for low weight and cost. The first Hurel-Dubois transport prototype 
was the HD-31, which made its first flight on January 27, 1953; a 
developed and more powerful version, the HD-32, flew in prototype 
form on December 29 the same year, and a second prototype followed 
in February 1954. Later, both HD-32 prototypes were re-engined with 
Wright Cyclones as replacements for the Pratt & Whitney Twin Wasps 
fitted earlier, and the first flight in this HD-321 configuration was made 
on December 22, 1955. Six derivatives—HD-34s—have been delivered 


The Il-18, in large-scale ser- 
vice with Aeroflot, is the only 
Russian airliner operated by 
a Commonwealth country 
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TOTAL 125 aft 







“Flight” operators’ reference drawing—see page 800 for key 


to the Institut Géographique National. Flight reference also to HD-37 
car ferry project, November 20, 1959, page 609. Smaller derivatives, 
the HD-150 and HD-151, have been projected for military STOL 
application in competition with the Dassault Spirale, Max Holste 
Super Broussard, and Breguet 945. Powerplant would be two Turbo- 
méca Autan III. 


ILYUSHIN 


Il-12 Considerable numbers of these unpressurized 27-passenger 
transports, with nosewheel undercarriage, continue in service. 


Il-14 +There are two principal variants of this Il-12 development. The 
Il-14P, seating 18 or 26 passengers, is standard. It is produced not only 
in the Soviet Union but in East Germany and by Avia in Czechoslovakia. 
The Il-14M has a fuselage lengthened by 3.3ft and seats 24 to 32 
passengers. 

Powerplant: Two ASh-82T piston engines, of 1,900 h.p. each, driving 
four-blade constant-speed propellers. 

a Span, 104ft; length ([l-14P), 69ft llin; length (Il-14M), 
3ft 4in. 

Weights: Take-off (II-14P), 36,400Ib; 26,600Ib ; 
(Il-14M), 38,000Ib ; empty, 27,000Ib. 

Performance: Cruising speed (Il-14P), 173-188kt (200-217 m.p.h.); 
cruising speed (Il-14M), 173-191kt (200-220 m.p.h.); take-off run 
(Il-14P), 1,540ft; take-off run (Il-14M), 1,476ft; range (Il-14P), 1,150 
miles approx ; range (Il-14M), 950 miles approx. 


1-18 _In its issue of July 1, 1960, Flight presented, for the first time in 
any aviation journal, a detailed technical description of this important 
turboprop airliner. The type is in extensive service with Aeroflot and 
also with the East German DLH; CSA, the Czech state airline, Ghana 
Airways, the Chinese civil air fleet, Tarom of Rumania, and Malev 
of Hungary. 

Powerplant: Four Ivchenko AI-20 turboprops of 4,000 e.h.p., driving 
AB-68I 14ft 9in reversible and braking propellers. 

Dimensions: Span 122ft 84in; length, 117ft 9in; height, 33ft 4in; 
wing area, 1,507 sq ft. 

Weights: Max take-off, 135,5841b; max payload, 30,865Ib. 

Payload accommodation: Total pressurized volume, 8,475 cu ft; for- 
ward under-floor cargo hold, 470 cu ft; rear under-floor hold, 483 cu ft. 
Additionally there is an unpressurized baggage compartment of 250 cu 
ft capacity to the rear of the main cabin. Dimensions of passenger 
doors, 4ft 7in < 2ft 6in; max seats, 111 (six abreast). 


empty, take-off 


Fuel capacity: Total, 5,213 Imp gal (6,260 US gal). 

Performance: Cruising speed at 26,000ft, 388-404 m.p.h. (338-351kt); 
max range (no reserves), 3,300 n.m. (3,480 st.m.); take-off run, 2,625- 
3,940ft ; landing run, 1,970-2,300ft. 

Operators’ reference drawing of Il-18: page 825. 
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JAPAN — See under NAMC. 


LOCKHEED = Lockheed Aircraft Corporation, Burbank, California, 
USA. 

L.10 Design work began on the all-metal L.10 Electra, a twin-engined 
eight to ten-passenger monoplane, in 1932. It was obviously inspired by 
the success of the first two “modern-type” transports, the Boeing 24 
and Douglas DC-1 but, being smaller, it was not directly competitive. 
The Electra’s first flight was on February 23, 1934, and the type went 
into service with North West Airways soon afterwards. It was later 
supplied to Pan American, Eastern, Braniff, Delta and others. A total 
of 149 were built and 28 remain in service today with 11 operators. 

The Electra was succeeded by the L.12, L.14 and L.18 which were 
built in considerable numbers before and during the War. A few of each 
of these types remain in airline service today. Flight reference: see 
November 20, 1959, for data. 


L.049 = The result of discussions in the summer of 1939, the Constella- 
tion owed something of its general layout to a four-engined, short-haul 
project, the L.44 Excalibur, but was much larger, being designed to 
carry 40 passengers across North America non-stop. The first flight 
was made on January 9, 1943, and 73 of a military version were ordered 
by the US Army Air Force. It went into limited use in mid-1944, 
but the Constellation did not reach airline service until after the War 
—with TWA in February 1946. Thereafter, a total of 88 were built 
of the first version—all of which had originally been ordered as military 
aircraft. Some 66 of these are still in service. The L.049 at first cost 
about $700,000 (£170,000) but later this was increased to about 
$800,000 (£200,000). Current price is about £46,000. 

Powerplant: Four 2,200 h.p. Wright R-3350-C18-BA-3s driving 
Hamilton Standard Hydromatic 33E60-41/6801A 15ft 2in propellers. 

Dimensions: Span, 123ft; length, 95ft 2in; height empty, 22ft Sin; 
wing area, 1,650 sq ft. 

Weights: Max take-off, 98,000Ib; landing, 83,000Ib; zero fuel, 
81,464lb; capacity payload, 18,423lb; weight less fuel and payload, 
60,367Ib. 

Payload accommodation: Cabin volume, 3,000 cu ft; baggage and 
freight volume, 434 cu ft; cabin length, 64ft 9in; max width, 10ft 8.6in; 
max height, 6ft 6in; max usable floor area, 561 sq ft; dimensions of 
largest door, 2ft 3in =< 6ft; max seats, 81. 

Fuel capacity: 3,970 Imp gal (4,770 US gal). 

Performance: Cont cruising speed, 272kt (313 m.p.h.) at 20,000ft 
and 83,000Ib; corres consumption, 370 Imp gal/hr; balanced field 
length, 4,800ft; at SL, ISA + 15°C, 5,016ft; at 5,000ft, ISA, 5,710ft; 
landing distance from SOft, 4,050ft; range A (max payload), 1,970 n.m. 
(2,260 st.m.); range B (max fuel), 3,470 n.m. (4,000 st.m.); corres 
payload, 10,2831b; corres cruise speed, 235kt (270 m.p.h.). 


L.749 In 1946 Lockheed produced the first purely civil Constellation. 
This was the L.649 which had improved accommodation standards and 
was known as the “Gold Plate” Constellation. It flew for the first time 
on October 19, 1946, and went into service with Eastern Air Lines 
in May 1947. The L.749 followed the 649. It was similar but had 
more fuel tankage. The first were delivered later in 1947 and many 
649s were later converted to 749 standard. The 749A is the same basic 
aircraft but is cleared to operate at higher weights. A total of 145 
L.649, 749 and 749As were built (plus 12 of a military version) and 123 
are still in service. New price in 1950 was $970,000 (£345,000). Current 
market price (L.749A): under £100,000. 

Powerplant: Four 2,500 h.p. Wright R-3350-C18-BDIs driving 
Hamilton Standard Hydromatic 43E60/6801A 15ft 2in propellers. 

Dimensions: As L.049. 

Weights: Max take-off, 107,000Ib; landing, 89,500Ib; zero fuel, 
86,464lb; capacity payload, 20,276lb; weight less fuel and payload, 
65,074Ib. 

Payload accommodation: As L.049. 

Fuel capacity: 4,920 Imp gal (5,910 US gal). 

Performance: Cont cruising speed, 264kt (304 m.p.h.) at 20,000ft and 
104,000Ib; corres fuel consumption, 385 Imp gal/hr: balanced field 
length, 4,850ft; at SL, ISA + 15°C, 5,100ft; at 5,000ft, ISA, 6,920ft; 
landing distance from SOft, 4,670ft; range A (max payload), 3,300 n.m. 
(3,800 st.m.); range B (max fuel), 2,410 n.m. (4,840 st.m.); corres 
payload, 8,026Ib; corres cruising speed, 230kt (264 m.p.h.). 


L.1049C The prototype Super Constellation flew for the first time on 
October 13, 1950. It had a fuselage 18ft longer, a max take-off weight 
raised to 120,000Ib and was powered by up-rated engines of 2,700 h.p. 
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the first carrier to inaugurate Lockheed Electra services 


iving a total increase of 800 h.p. The original production Super 
Soanellations were the L.1049s delivered to Eastern Air Lines and 
were put into service in November 1951; a total of 24 were built for 
Eastern and TWA. Lockheed later received an order from the US 
Navy for a developed version of the Super Constellation to be powered 
with the new Wright R-3350 Turbo-Compound engine of 3,250 h.p. 
The civil version of the naval Super Constellation was known as t¢ 
L.1049C and was ordered by TWA in 1950. It flew for the first time 
on February 17, 1953, and entered service in the following June. It 
was subsequently ordered by several other operators and was followed 
in production by the improved D and E versions. A total of 102 
L.1049/L.1049E were built (plus about 320 equivalent military models) 
and 87 are still in service with 12 airlines. New price in 1957 was 
$650,000 (£230,000). 


L.1049G The success of the 1049C, which had been the first civil 
aircraft with the 3,250 h.p. hy Turbo-Compound engine, encouraged 
Lockheed to produce a series of further developments. The last and most 
important were the 1049G and H. The “Super G,” as it is widely 
known, first flew on December 7, 1954, and entered service in Jan 
1955 with Northwest Airlines. A total of 104 were subsequently bui 
and 101 are still in service with 16 airlines. The 1049G is primarily a 
long-haul aircraft, fitted with wing tip fuel tanks. The 1049H is a 
freighter version of which 53 were built; 50 are still in service with 12 
airlines. New price was $1,920,000 to $2,070,000 (£680,000 to £740,000). 
Current used asking price, £250,000. 

Powerplant: Four 3,400 h.p. Wright R-3350-972-TC-18-DA-3, EA-3 
or EA-6 Turbo-Compound engines driving Hamilton Standard Hydro- 
mat c 15ft 2in propellers. 

Dimensions: Span, 123ft; length, 113ft 7in; height empty, 24ft 9.4in. 

Weights: Max take-off, 137,500Ib; landing, 113,000Ib; zero fuel, 
yo capacity payload, 24,293lb; weight less fuel and payload, 

Payload accommodation: Cabin volume, 4,800 cu ft; baggage and 
freight volume, 694 cu ft; cabin length, 83ft 2 in; max width, 10ft 9in; 
max height, 6ft 6in; max usable floor area, 744 sq ft; dimensions of 
largest door, 27in « 72in; max seats, 99. 

Fuel capacity: 6,550 Imp gal (with tip tanks) (7,870 US gal). 

Performance: Cont cruising speed, 270kt (310 m.p.h.) at 20,000f 
and 131,000Ib; corres fuel consumption, 370 Imp gal/hr; balanced field 
length, 5,800ft; at SL, ISA + 15°C, 6,340ft; at 5,000ft, ISA, 7,800ft; 
landing distance from SOft, 5,270ft; range A (max payload), 3,620 
n.m. (4,160 st.m.); range B (max fuel), 4,185 n.m. (4,810 st.m.); 
corres payload, 18,315Ib; corres cruise speed, 243kt. 


L.1649A —_ Lockheed decided in 1954 to produce a final development of 
the Constellation series which would have a similar, or greater, range 
than the Douglas DC-7C. Lockheed’s modification of the Constellation 
consisted of an entirely new wing of increased span and aspect ratio as 
well as a fuselage stretched a further 2ft 7in. The new aircraft, which 
was known as the L.1649A, flew for the first time on October 10, 1956, 
and went into service with TWA (as the Jetstream) in May 1957. 
Although the new wing gave the 1649 even more range than the 
DC-7C, the extra design work and the later start proved a serious 
handicap and only 43 L.1649As were sold. There are 42 in the hands 
of TWA, Lufthansa and Air France. The 1649A originally cost 
about $2,500,000 (£900,000) but this price was later reduced to 
$2,350,000 (£840,000). Flight reference: July 6, 1956. 

Powerplant: Four 3,400 h.p. Wright R-3350-TC-18-EA-2 Turbo-Com- 
pounds driving three-blade Curtiss C.634S-C602 16ft 10in propellers. 

Dimensions: Span 150ft; length, 116ft 1.6in; height empty, 23ft 4.8in; 
wing area, 1,850 sq ft. 

Weights: Max take-off, 160,000Ib; landing, 123,000Ib; zero fuel, 
bg capacity payload, 23,000Ib; weight less fuel and payload, 
91,806lb. 

Payload accommodation: Cabin volume, 4,875 cu ft; baggage and 
freight volume, 593 cu ft; cabin length, 85ft 9in; max width, 10ft 9in; 
max height, 6ft 6in; max usable floor area, 744 sq ft; dimensions of 
largest door, 27in « 72in; max seats, 99. 

Fuel capacity: 7,990 Imp gal (9,600 US gal). 

Performance: Cont cruising speed, 281kt (323 m.p.h.) at 20,000ft 
and 123,000Ib; corres fuel consumption, 417 Imp gal/hr; balanced field 
length, 6,250ft; at SL, ISA + 15°C, 6,534ft; at 5,000ft, ISA, 8,280ft; 
landing distance from 50ft, 6,000ft; range A (max payload), 4,700 n.m. 
(5,400 st.m.); range B (max fuel), 5,460 n.m. (6,280 st.m.); corres 
payload, 10,777Ib. 


L.188 Electra The Electra was designed to meet a specification issued 
to the US aircraft industry in January 1955 by American Airlines. The 
Lockheed project was chosen, and American ordered 35 in June 1955. 
The specification called for a transport with optimum economics over 
short and medium stages—a specification for what was loosely termed 
“a DC-6B replacement,” and Lockheed’s experience with the T56- 
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AERO POWER 


Olympus—for 


supersonic economy 


at Mach 2 plus 


An advanced version of the Bristol Siddeley Olympus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this unique tactical/ 
support reconnaissance aircraft an exceptional perform- 


ance at speeds up to Mach 2 and over. 


THE RIGHT QUALITIES... 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life; a very high thrust/weight ratio; and ex- 
cellent handling qualities. 





Avro Vulcan Mk 2 V-bomber 


++. PROVED IN SERVICE 

The Olympus has proved itself in several years’ service, as 
the powerplant of the Avro Vulcan V-bomber, to be one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low—last year, for example, on a 26,000- 
mile round-the-world tour, the maintenance required was 
negligible, 


TURBOJETS—TURBOFANS—TURBOPROPS—RAMJETS—ROCKET ENGINES—MARINE AND INDUSTRIAL GAS TURBINES 
MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES—PISTON ENGINES—PRECISION ENGINEERING PRODUCTS 
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The truly astonishing built-in potential of the Olympus 
has been confirmed by the threefold increase in power 
from the 11,000-lb thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 


version. 


‘Saary 


Olympus under test with reheat in operation 





SUITABILITY FOR SUPERSONIC AIRLINERS 
Already selected for the RAF’s most up-to-date super- 
sonic aircraft, the Olympus will clearly require relatively 
minor changes to adapt it to the requirements of a 
supersonic airliner in the same speed category. 


BRISTOL SIDDELEY ENGINES LIMITED 
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| DUPLICATE The duplicate system is unique in its 
provision of radar duplication at a modest weight 
penalty. For the first time it permits normal 
aircraft practice of duplication of essential 
services to be extended to the weather radar. 
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For operation over routes with limited 
naviga‘io-al aids. a Drift Unit may be added to the 
system providing measurement 
cf drift angle by doppler techniques. 
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Artist's impression of the Lockheed 300 freighter 





Commercial Aircraft of the World... 


powered C-130 of 1954 encouraged them in the choice of turboprop 
propulsion. 

The first Electra flew on December 6, 1957, and flight tests cul- 
minated in FAA certification on August 22, 1958. The first airline to 
take delivery, in October 1958, was Eastern, who inaugurated the first 
scheduled services between Miami and New York on January 12, 
1959. American’s first services were on January 23, 1959. 

To date 140 Electras have been delivered to 13 airlines and the order 
book (accounting for 162 aircraft for 14 airlines) is as follows (number 
delivered in parenthesis): American, 35 (35); Eastern, 40 (40); Braniff, 
9 (9); Cathay Pacific, 2 (2); KLM, 12 (10); Western, 12 (6); National, 
14 (12); Pacific Southwest, 4 (3); Ansett/ANA, 3 (3); Garuda, 3 (0); 
Northwest, 18 (10); Qantas, 4 (4); Trans-Australia, 3 (3); TEAL, 3 (3); 
Allison, 1 (for development); US Navy, 1 (converted into Y/P3V-1 
prototype). 

Now completed is an extensive “product improvement” programme 
for the incorporation of revisions in the design found necessary as a 
result of two accidents (the first to a Braniff aircraft in September 1959, 
the second to a Northwest aircraft in March 1960). The modifications 
have been restrospectively made to all speed-restricted delivered aircraft, 
which have been returned to Lockheed progressively. Main rework is to 
the powerplant mounting structure. The fault is fully established and has 
been rectified. 

The L.188C has increased tankage and 116,000Ib max weight (initial 
aircraft were certified at 113,000Ib). KLM were the first recipients of the 
“C,” which is the standard aircraft. 

Basic price: £928,000. Flight references; July 25,1958; November 1, 
4g July 6, 1956. An operator’s reference drawing appears on page 


The following data apply to the L.188C :— 

Powerplant: Four Allison 501-D13 turboprops of 3,750 e.h.p. each, 
driving Aeroproducts or Hamilton Standard 13ft 6in propellers. 

Dimensions: Span, 99ft; length, 104ft 8in; height, 32ft 104in; wing 
area, 1,300 sq ft. 

Weights: Max take-off, 116,000Ib; landing, 95,650lb; zero fuel, 
ye capacity payload, 26,300Ib; weight less fuel and payload, 

Payload accommodation: Cabin volume, 4,812 cu ft; baggage and 
freight volume, 636 cu ft; cabin length, 76ft Sin; max width, 10ft 8in; 
max height, 7ft jin; max usable floor area, 704 sq ft; dimensions of 
largest door, 77in x 35in passenger, 42in = 52in hold; max seats, 104 
at 34in pitch. 

Fuel capacity: 5,429 Imp gal (6,520 US gal). 

Performance: Cruise speed, 352kt (405 m.p.h.) at 22,000ft and 
85,500Ib; corres fuel consumption, 4,200Ib/hr; balanced field length, 
max take-off, sea level, ISA, 5,050ft; ISA + 15°C, 6,700ft; 5,000ft, 
ISA, 7,800ft; landing distance from SOft; 4,270ft; range A (max pay- 
load), 2,110 n.m. (2,430 st.m.); range B (max fuel), 3,140 n.m. (3,610 
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st.m.);_ corres range B payload, 16,800Ib; cruise Mach number, 
0.615; Ve, 364kt (419 m.p.h.); VNo, 324kt (372 m.p.h.). 


JetStar Designed to a USAF specification for a ten-passenger light jet 
transport, the JetStar is now being produced as a very fast eight-seater 
executive type against orders from a number of business corporations. 
In an exceptional effort to be first in the field, \ 
built the first prototype in the eight months prior to the first flight on 
September 4, 1957. The heavier and more developed production aircraft, 
the first of which was rolled out in June 1960, are powered by four Pratt 
& Whitney JT-12-A6s and equipped with thrust reversers. Two — 
external fuel tanks are an optional fitting. Orders have been placed by 
Continental Can Co, Canadian Department of Transport, Ryder 
System Inc, T. Eaton & Co, Krupps of Essen, and by Jet Executive 
Transport Services Inc, who might act as sales agents. A small batch has 
been delivered to the USAF (designated C-140) since September 1961. 
FAA certification was awarded in August 1961. Basic price: about 
£487,000, or with de luxe interior, about £434,000. Flight references: 
September 13, 1957; September 20, 1957; December 12, 1958; August 
21, 1959; November 20, 1959; and June 10, 1960. 

- “peel Four Pratt & Whitney JT-12-A6 of 3,000Ib static thrust 
each. 

Dimensions: Span, 54ft Sin; length, 60ft Sin; height, 20ft Sin. 

Weights: Max take-off, 40,9211b; max landing, 30,000Ib; max pay- 
load, 2,143lb. 

Payload accommodation: Cabin volume, 700 cu ft; max seats, 8. 

Performance: Typical cruising speed, 450kt at 30,000ft and 30,000Ib ; 
balanced field length, SL, ISA, 7,000ft; range A (max payload), 2,530 
n.m. (2,970 st.m.). 


Lockheed 300 This is the commercial version of the C-141 strategic 
freighter ordered by the USAF. Preliminary briefi of interested 
ee have been under way since July 1961, when first details were 
released. 

Powerplant: Four Pratt & Whitney JT3D-8A turbofans (TF33-P-7) 
of 21,000Ib thrust each. 

Dimensions: Span, 160ft 8in; length, 146ft 2in; height empty, 39ft lin; 
wing area, 3,228 sq ft; sweepback at quarter chord, 25°. 

Weights: Max take-off, 315,000Ib; max landing, 257,5001b; capacity 
payload, 93,000Ib; weight less fuel, crew and payload, 125,100Ib. 

Payload accommodation: Cabin volume (less flight deck), 7,156 cu ft; 
cabin accommodational length, 78ft; max internal width, 10ft 3in; 
max height, 9ft lin; max usable floor area (less flight deck), 805 sq ft; 
dimensions of largest door, 123in x 109in. 

Fuel capacity: 23,080 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 30,000ft and 
250,000Ib, 440kt (true); corres s.f.c., 0.78lb/hr/Ib of thrust; FAA take- 
off field length, SL, [AS, max weight, 6,000ft; FAA landing field length, 
SL, max landing weight, 6,250ft; range A (max payload), 4,170 n.m.; 
range B (max fuel), 6,690 n.m.; corres payload, 39,300Ib; cruise Mach 
number, 0.825; VNe, 440kt IAS; VNo, 350kt IAS; Vso (max weight, 
257,500Ib), 99kt TAS. 


MARTIN = The Martin Company, Baltimore 3, Maryland, USA. 


Martin 2-0-2 First twin-engined airliner of completely post-war 
design to be approved by the CAA for airline use, the Martin 2-0-2 
prototype first flew on November 22, 1946. Like the Convair 240, it 


was aimed at the DC-3 replacement market, but a number of setbacks 
early in its career enabled the Convair 240 and its successors to capture 
most of the market, especially overseas. Unlike the Convair-liners, the 
Martin 2-0-2 is unpressurized. Only 31 were built, for Northwest, 
LAN (Chile) and LAV (Venezuela); the last two airlines retain their 
2-0-2s but those of Northwest have been disposed of. 

Twelve more of an improved version, the Martin 2-0-2A, were sup- 
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The Super Broussard, seen here in Royal Air Maroc colours, is 
arousing interest as a DC-3 replacement for outback operations 


plied to TWA;; these are fitted with R-2800-CB16 Double Wasps like 
the Martin 4-0-4, and have a max take-off weight of 43,000Ib and 
increased fuel tankage. TWA has now withdrawn its 2-0-2As from 
service. LAN and LAV, with four and two respectively, and Allegheny 
Airlines and Pacific Air Lines, with eight aircraft each, are the only 
operators of the Martin 2-0-2 series. Current secondhand market 
price being asked for 2-0-2s is about £40,000. 

Powerplant: Two Pratt & Whitney R-2800-CA1I8 Double Wasps of 
2,400 b.h.p. each with water injection driving 13ft lin Hamilton Stan- 
dard three-bladed propellers. 

Dimensions: Span, 93ft 3in; length, 71ft 4in; height, 28ft 5 in; wing 
area, 864 sq ft. 

Weights: Max take-off, 39,900Ib; capacity payload, 9,270Ib; weight 
empty (equipped), 26,930Ib. 

layload accommodation: Baggage and freight volume, 281 cu ft; 
cabin length, 34ft 8in; minimum width, 9ft; max height, 6ft 7in; max 
seats, 40. 

Fuel capacity: 1,010 US gal. 

Performance: Cruising speed, 249kt (286 m.p.h.) at 12,000ft; take- 

off field length, max take-off weight, 4,000ft; landing distance from 
SOft, 1,720ft at 38,000Ib weight; range, with allowances, 552 n.m. 
(635 st.m.) with 36 passengers and baggage plus 1,000Ib cargo; max 
range, 1,760 n.m. (2,020 st.m.). 
Martin 4-0-4 The Martin 4-0-4 is a development of the 2-0-2, from 
which it differs in being pressurized and having a 39in longer fuselage. 
CAA type certification of the 4-0-4 was granted on October 5, 1951; 
the prototype, a modified Martin 2-0-2, had made its first flight on 
October 21, 1950. A total of 103 Martin 4-0-4s were built, 60 for 
Eastern, 41 for TWA and two military versions, designated RM-1, for 
the US Coast Guard. Current secondhand market price: £90,000. 

Powerplant: Two Pratt & Whitney R-2800-CB16 Double Wasps of 
2,400 b.h.p. each with water injection, driving 13ft lin Hamilton 
Standard three-bladed propellers. 

Dimensions: As Martin 2-0-2, except length, 74ft 7in. 

Weights: Max take-off, 44,900Ib; max landing, 43,000Ib; capacity 
payload, 11,592ib; manufacturer's weight empty, 29,1261b. 

Payload accommodation: Baggage and freight volume, 316 cu ft; 
cabin length, 37ft llin; min width, 9ft; max height, 6ft Sjin; forward 
door dimensions, 32in « 60in; max seats, 40. 

Fuel capacity: 1,350 US gal (1,120 Imp gal). 

Performance: Cruising speed, 244kt (280 m.p.h.) at 18,000ft and 
38,0001b, with 1,200 b.h.p. per engine; take-off field length, max 
take-off weight, 4,000ft; landing distance from S5Oft at max landing 
weight, 1,750ft; range, with allowances, 805 n.m. (925 st.m.) with 40 

assengers and baggage plus 1|,000Ib cargo; range with max fuel, 
,200 n.m. (2,525 st.m.) at 10,000ft with 5,6941b payload. 


MAX HOLSTE § Société Nouvelle des Avions Max Holste, 11 Rue 
Gosset, Reims, France. 

MH-250 Super Broussard Another light transport with both civil and 
military applications, the Super Broussard has about twice the capacity 
and more than twice the power of the Broussard and is described by its 
manufacturers as a “camionette volante’ or a feeder liner for 17-23 
passengers. It is powered by two Pratt & Whitney R-1340 piston engines 
of 600 h.p. each, and the first flight was made on May 20, 1959. This 
ey! aeroplane is, in effect, an experimental prototype for the 

H-260 Super Broussard. Flight reference, November 13, 1959. 
MH-260 Super Broussard The prototype of this 20/30-seat local 
service transport, F-WJDV, first flew on July 29, 1960, and has now 
completed more than 300hr. Apart from the powerplant, it is generally 
similar to the MH-250, but the fuselage is about 4ft 7in longer. A batch 
of 25 is being produced by Nord. Among the operators who have 
signified their interest in the MH-262 pressurized variant (see below) 
are Royal Air Maroc, Wien Alaska and BC Airlines of Vancouver. It 
is expected that the first 260 operator will be the Postale de Nuit French 
domestic airmail line, an Air France subsidiary, who are thought likely 
to have six. Price of the MH-260, fully equipped, was a year ago 
quoted as £86,000. 

Powerplant: Two Turboméca Bastan IV turboprops of 986 e.h.p. 
each driving Ratier Figeac FH 86 three-blade 9ft 6in propellers. 

Dimensions: Span, 71ft 10in; length, 59ft 7in; height empty, 23ft 4in; 
wing area, 592 sq ft. 

Weights: Max take-off, 21,600Ib; max landing, 20,720Ib; zero fuel, 
20,500Ib; capacity payload, 8,550Ib; weight less fuel, crew and payload, 
11,610Ib (freight version), 12,130Ib (passenger version). 

Payload accommodation: Cabin volume (less flight deck), 1,193 cu ft; 
baggage and freight volume, 138 cu ft; cabin accommodational length, 
24ft Sin; max internal width, 7ft 2in; max height Sft 1 lin; max usable 

[Continued on page 828 after double page of illustrations 
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floor area (less flight deck), 169 sq ft; dimensions of largest door, 
68in x 4Sin; max number “ seats, 23 at 30in pitch. 
1 capacity: 459 Imp gal. a 

one Kam aa Opt-cost (i.e., typical) cruising speed at 10,000ft and 
21,380Ib, 205kt; corres s.f.c., 0.68lb/hr/s.h.p.; take-off field length, 
max take-off weight, ISA, 3,900ft; landing field length, max landing 
weight, ISA, 3,715ft; range A (max payload), 300 n.m.; range B (max 
fuel), 1,050 n.m.; corres payload, 5,500 Ib; VNe, 242kt IAS; VNo, 
208kt IAS; Vso, at max landing weight, full flaps, 65kt IAS. 


MH-262 Super Broussard This is the pressurized version of the 
MH-260, ce pectetype of which is said to be due to fly before the 
year’s end. Last June it was expected that the first aircraft would fly 
in mid-1962 and be certificated and delivered in July 1963. Basic cost 
would be about £120,000. 

- Su Broussard This is the designation of the MH-260 
Maar 262" with Lycoming T53s of similar power to that of the 
Bastan. , 
MH-350 Broussard Major Resembling in appearance a scaled-down 
fo Broussard, this is a twin-engined “big brother of the successful 
single-engined Broussard, of which some 400 have now been built. The 
first prototype is being built at Rheims and is due to fly in March 1962. 

Powerplant: Two Continental GIO-470A piston engines of 310 h.p. 
s sh. 
oe Dimensions: Span, SOft; length, 35ft; wing area, 301 sq ft. 

Weights: Max take-off (freight version), 6,950Ib; weight empty, 
3801b; capacity payload, 2,000Ib. 
. Pechomames: ‘ ax cruising speed, 159 m.p.h.; take-off distance, max 
weight, to SOft, 1,530ft; landing distance, over SOft, 985ft; range A 
(max payload, with allowances), 100 n.m.; range B (max fuel, with 
allowances), 350 n.m.; corres payload, 1,500Ib. 


MC Nihon Aeroplane Manufacturing Co Ltd, Daido Building, 
Ne 4. l-chome, Minami-Sakumacho, Shiba, Minato-ku, Tokyo, Japan. 


Lm by the Japanese Ministry of International 
f9s6. Th 


The manufacture of the YS-11 seernee. airliner was first 

rade and Industry 
in e major aircraft manufacturers set to work on project 
studies, and in the following year, with a government subsidy, the six 
largest aircraft manufacturing companies combined forces to launch the 
basic design work. These six companies were: Mitsubishi Heavy- 
Industries, Reorganized Ltd; Kawasaki Aircraft Co Ltd; Fuji Heavy 
Industries Ltd; Shin Meiwa Industry Co Ltd; Japan Aircraft Manu- 
facturing Co Ltd; and Showa Aircraft Industry Co Ltd. 

In May 1957 these companies formed the Transport Aircraft Develop- 
ment Association, with the object of co-ordinating their efforts in design 
work, preparation of specifications, wind tunnel tests and construction 
of a full-size mockup. In June 1959, the Nihon Aeroplane Manufactur- 
ing Co was established under the Aircraft Industries Promotion Law 
with capital jointly provided by the Government and the private com- 
panies concerned to succeed the Transport Aircraft Development 
Association and to be responsible for the production and sales of the 
YS-i1. The board of directors is composed of representatives of the 
Government and of the “big three’ — Mitsubishi, Fuji and Kawasaki. 

The paid up capital of the company was 3,750 million yen (about 
£3.75m) in October 1961, of which 2,050 million yen (£2.05m) was 
subscribed by the Government and 1,700 million yen (£1.7m) by the 
private companies. The capital is to be raised to reach a total of 
4,700 million yen (£4.7m) in 1962. Production of the YS-11 is carried 
out with the close co-operation of the six companies, as follows :— 

NAMC are responsible for design, production, quality control 
and sale of the YS-11. Others concerned are: Mitsubishi, fuselage and 
final assembly; Kawasaki, wings and engine nacelles; Fuji, tail unit; 
Shin Meiwa, rear oo —_— Aircraft, ailerons and flaps; Showa 

ircraft, honeycomb structural components. 
| is powered by the most-developed Rolls-Royce Dart 
(RDa.10/1) engines, and the fuselage accommodates 52-60 passengers. 
The company estimate a demand for more than 150 aircraft between 
1963-70 for domestic routes and export. The Japan Self-Defence 
Agency included 10 YS-11Ms (military version of the YS-11) in its 
five-year defence programme commencing fiscal year 1962, and All 
Nippon Airways announced their intention to purchase more than 25 
YSiis. Japan Maritime Safety Agency may also have two YS-I\1s for 

rescue. - 
“The ane prototype YS-11 is due to fly in the middle of March 1962, 
and the first production aircraft is scheduled to go into operation on 
Japanese domestic routes during the second half of 1963. ; 
Basic price: oe yen (£360,000) approximately, excluding 
io, autopilot, radar, etc. 
ool: Two Rolls-Royce Dart RDa.10/1 Mk 542 turboprops 
of 3,060 e.h.p. driving oy Rotol 14ft 6in propellers. : 

Dimensions: Span, 105ft; length, 86ft 3in; height empty, 30ft; wing 

a, 1,020 sq ft. 
Oe Des take-off, 50,2651b; max landing, 48,0471Ib; zero fuel, 
44,092Ib; capacity payload, 12,130Ib; weight less fuel and payload, 
31,988Ib. 

‘ones accommodation: Cabin volume, 2,125 cu ft; baggage and 
freight volume, 390 cu ft; cabin length, 44ft lin; max internal width, 
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Artist's impression of the Piaggio-Douglas PD-808 light jet transport 


8ft 10in; max height, 6ft 6 in; max usable floor area, 340 sq ft; dimen- 
sions of largest doors, 33in by 66in; max seats, 60 at 34in pitch. 

Fuel capacity: 1,560 Imp gal (1,870 US gal). 

Water-methanol capacity: 106 Imp gal (127 US gal). 

Performance: Opt-cost (i.c., typical) cruising speed at 20,000ft and 
48,047Ib, 257kt; corres s.f.c., 0.633lb/s.h.p./hr; take-off field —— 
ISA, SL, max take-off weight, 2,890ft; landing field length, SL, 3, : 
range A (max payload), 710 n.m.; range B (max fuel), 1,680 n.m.; 
corres payload, 5,400Ib; VNe, 275kt EAS below 13,000ft, 245kt EAS 
below 13,000ft; Vso 72kt EAS. 


Operators’ drawing of YS-11: page 823 


NORD AVIATION Société Nationale de Constructions Aéronau- 
tiques du Nord, 12 bis Avenue Bosquet, Paris 7e, France. 


Nord 2502 Noratlas The Nord 2502 is a development of the Nord 
2500 transport designed for the French Air Force, which was the basis 
for a series of variations. The prototype 2500, the 2501 powered by two 
Bristol Siddeley Hercules 758s of 2,040 b.h.p. each, first flew on Septem- 
ber 10, 1949. By 1951 a civil 45-seater (or cargo) version of the 2501 had 
me ae designed and orders placed by UAT and by an operator in 
srael. 

The 2502 differs from its predecessor in that it is equipped with two 
Turboméca Maborés in wing-tip nacelles to improve take-off perform- 
ance. UAT, who operate six 2052s, introduced the type into service on 
their African routes in 1954. Other operators are Arkia (two) and Air 
Algérie (two). 

ther developments, not in quantity production, are: Nord 2503 
(Pratt & Whitney R-2800-CBI7s); Nord 2506 (as 2502 but with air- 
brakes, re-designed flaps and landing gear adjustable for height, now 
cancelled) and Nord 2508 (as 2501 but with Pratt & Whitney R-2800- 
CBI7s of 2,500 h.p. and Hy tes = supercharging). 

Powerplant: Two |Bristol Siddeley Hercules 758/759 of 2,040 b.h.p. 
each, built under licence by SNECMA, driving Rotol R.108 propellers. 
(Optional: two 880lb. Turboméca Maboré turbojets.) 

Dimensions: Span, 110ft 3in; length, 72ft Osin; height, empty, 
19ft 104in; wing area, 1,089 sq ft. 

Weights: Max take-off, 50,700Ib; max landing, 48,500Ib; zero fuel, 
po hl capacity payload, 16,640Ib; weight less fuel and payload, 
30,080Ib. 

Payload accommodation: Cabin, baggage or freight volume, 1,800 cu ft; 
cabin length, 32ft 4$in; max width, 9ft; max height, 6ft 7in; max 
usable floor area, 233.6 sq ft; dimensions of largest door, 7ft 2}in; max 
number of seats, 45. 

Fuel capacity: 1,120 Imp gal (1,345 US gal). 

Performance: Cont cruising speed, 170kt (195 m.p.h.) at 9,840ft and 
50,000Ib ; corres fuel consumption, 0.244 st.m./Ib; balanced field length, 
sea level, ISA, 2,085ft; at sea level, ISA + 15°C, 2,340ft; at 5,000ft, 
ISA, 2,565ft; landing distance from SOft, 2,625ft; range A (max payload), 
686 n.m. (790 st.m.); range B (max fuel), 1,480 n.m. (1,710 st.m.) corres 
payload, 12,710Ib; corres cruise speed, 161kt (186 m.p.h.). 


Transall C.160 Planned as a first co-operative venture between the 
French and German industries (although Nord 2501s have been built 
in Germany in quantity) is the Rolls-Royce Tyne-powered C.160. 
Primarily a military freighter for NATO, the C.160 is also offered for 
commercial use. Participants, grouped under the name Transall, are 
Nord Aviation for France, and Hamburger Flugzeugbau, Weser 
Flugzeugbau and Blume-Leichtbau und Flugtechnik for Germany. 
The project is a freighter with rear ramp-loading and an undercarriage 
retracting into twin pods on the fuselage. Agreement was reached in 
March 1960 to build three prototypes plus two further airframes for 
static and fatigue testing. The first three prototypes will be built by Nord 
in France and first flight was originally scheduled for July 1962. The 
second and third aircraft should fly respectively six and eight months 
later. Basic price is stated to be about £650,000. 

Powerplant: Two Rolls-Royce Tyne RTy.20 turboprops of 6,100 
e.h.p. driving de Havilland 18ft propellers, and two RB.153 Ster jets. 

Dimensions: 131ft 3in; length, 103ft 6in; height empty, 36ft 7in; wing 
area, 1,722.23 sq ft. 

Weights: Max take-off, 106,9251b; max landing, 100,970Ib; zero fuel, 
90,057Ib; capacity payload, 33,069Ib. 

Payload accommodation: Cabin volume, 4,800 cu ft; cabin length, 
42ft 8in; max internal width, 10ft 4in; max height, 9ft 9in; max usable 
floor area, 602.8 sq ft; dimensions of largest door, 70.8in x 78.7in: 
max seats, 80. ; ~. 

Performance: Opt-cost (i.e., typical) cruising speed, 275kt at 25,000ft: 
corres fuel consumption, 0.087 n.m./Ib; take-off distance, 1,970ft; landing 
distance, 1,970ft; range B (max fuel), 2,430 n.m. with fuel allowances. 


PEKING AERONAUTICAL INSTITUTE Peking, Chinese 
People’s Republic. 
Peking NR.1__ First flown on September 4, 1958, the Peking NR.1 is 
believed to be the first aeroplane designed and built in Communist China. 
It appears to be similar in purpose to the Dove; it carries eight pas- 
sengers on rather more power—two 520 h.p. piston engines. A general 
arrangement drawing appeared in Flight of A ril 24, 1959, page 587. 
Span is approximately 57ft 10in and length 42ft 7in. Cruising speed is 
iven as 162kt (186 m.p.h.) and range as 665 n.m. (670 st.m.). Cruising 
height is quoted as 15,750ft. 
Via Antonio Cecchi 6, Genova, Italy. 


PIAGGIO 


Piaggio P.166 The first of three prototypes of the Piaggio P.166 flew 
on Wascuber 26, 1957, and production deliveries started at the end of 
April 1959. About 20 aeroplanes have now been delivered and 21 are to 
be supplied as executive VIP transports to the Aeronautica Militare. 
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THE LATEST IN PRESSURIZATION SYSTEMS 





For the Vickers VC.10, NORMALAIR have produced a completely new, 






electro-pneumatic cabin pressurization system, the only one of its type 






available in the Western World. 







Features of the system—in which electric signalling is used between 


the cabin pressure sensing units and pneumatically-operated discharge 






valves —are extremely stable control, due to rapid response to 






fluctuations in the cabin air supply, and precise equalisation of the 






airflows through the discharge valves, giving excellent ventilation 






throughout the cabin. Long pneumatic pipelines are eliminated, an 






important point with the discharge valves in the VC. 10 some go ft. apart. 






The discharge and safety valves used in this new system are basically 






identical, and both function automatically as inwards relief valves, if 






necessary. Similar valves have already been in service for some time in 






the ‘Comet 4’, and are also fitted in the ‘Vanguard’. Emergency 










pressure controllers automatically assume control and maintain a safe 
: NORMALAIR Discharge valve as used in the Vickers 


cabin pressure in the remote event of malfunction of the primary control. VC.10, complete with emergency pressure controller. 


@: ) 
OR Mr. A FR YEOVIL SOMERSET ENGLAND 


Europe’s largest and most experienced producers of aircraft cabin air conditioning systems and components 














NORMALAIR (CANADA) LTD., TORONTO NORMALAIR (AUSTRALIA) PTY. LTD., ESSENDON, VICTORIA 
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BRITISH OVERSEAS 
AIRWAYS CORPORATION 


INVITE ENQUIRIES FOR 


BRISTOL BRITANNIA 
102 AIRGRAFT 





* Delivery during 1962 

* Current British Certificates of Airworthi- 
ness 

* Choice of seating layouts 


* Supporting components and spares avail- 
able 


Further information available from: 
Manager, Aircraft Sales, B.O.A.C. Building 209, London Air- 
port, Hounslow, Middx. Phone: Skyport 5511, ext. 2404 











@ Even better 
than ever before 


A selection of the world’s finest photographs 


4 rae Bieri y Prem Pee 





This is the second edition in the series, which began last year, of 
the restyled NEW PHOTOGRAMS. 

An unprecedented high standard of photograph, covering all aspects 
of pictorial photography—contemporary and traditional, illustra- 
tive and experimental! will ensure that NEW PHOTOGRAMS 1962 
will give even greater pleasure than ever before. 

Both photogravure and letterpress have been used for the repro- 
duction of the monochrome pictures, and a remarkable colour- 
gravure printing process does striking justice to the very fine colour 
photographs. 

Another new feature is symposium of views on photography by 
some of the leading photographers whose work is included. Tech- 
nical details of each work are included and there is a critical 
commentary on the pictures. 


2is met by post 23s3d 136 pages 104 plates 8 in full colour 
from booksellers and photographic dealers 

published for “Amateur Photographer" by ILIFFE Books Limited 
DORSET HOUSE STAMFORD STREET LONDON S.E.! 
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It may not be your wish to be the first man on the moon 
—or the second for that matter, but the chances are you 
would like to be able to say ‘‘I can fly’’. And so you can. 
Whether it’s for business or pleasure, or you wish to 
specialise in advanced flying techniques, you will find 
the right course to suit you at Oxford Airport. 
Here — BRITISH EXECUTIVE AIR SERVICES —run comprehens- 
ive, Ministry of Aviation approved, training courses; 
including those leading to P.p.L. and c.p.L. There is full 
air and ground training to the highest standards. All 
flying is carried out in modern, radio-equipped aircraft 
and Link Training facilities are available. 

There is special instruction on night, advanced and in- 
strument flying techniques; together with courses for 
instructor ratings and conversions to twin-engined 
aircraft. 

British Executive Air Services also operate a full sales 
and consultancy service, and provide business and exec- 
utive charter aircraft to meet individual requirements. 
For full details of the facilities available write for a free 
brochure to:— 


BRITISH EXECUTIVE 
AIR SERVICES LIMITED 


Oxford Airport, Kidlington, Oxford 
Phone: Kidlington 3363 
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Latest to operate the Twin Pioneer is Sierra Leone Airways 


Commercial Aircraft of the World... 


Although designed as an executive aeroplane, the P.166 can be delivered 
in a number of versions, for cargo, ambulance, survey, etc. In the 
ten-seat high-density version, it is employed as a feederliner by several 
airlines, among which are: Ansett-Mandated Airlines (New Guinea), 
Papuan Air Transport (New Guinea), Deutsche Nah-Luftverkehr 
(Germany), Deutsche Taxiflug (Germany). : _ 

Powerplant: Two Lycoming GSO-480-BIC6 piston engines driving 
7ft 9in Piaggio P1033-G4/BS or Hartzell HC-83 x 20-2CL/L9333 three- 

laded propellers. ; 

: inti: Span, 46ft 9in; length, 38ft lin; height empty, 16ft Sin; 
wing area, 286 sq ft. ; 

"Weights: Max take-off, 8,115Ib; max landing, 8,115Ib; capacity pay- 
joad, 1,8301b; weight less fuel and payload, 5,560Ib. ; 

Payload accommodation: Cabin volume, 300 cu ft; baggage and freight 
volume, 87 sq ft; cabin length, 11ft 8in; max internal width, 5ft 2in; 
max height, 5ft 9in; max usable floor area, about 60 sq ft; dimensions 
of largest door, 53in x 26in plus 4lin x 1lin optional; seats, 6-8. 

Fuel capacity: 185 Imp gal (222 US gal). 

Performance: Typical cruise speed, 163kt (188 m.p.h.) at 10,000ft and 
8,1151b; corres fuel consumption, 29 Imp gal/hr; range A (max pay- 
load), 562 n.m. (647 st.m.); range B (max fuel), 1,040 n.m. (1,200 st.m.); 
Vne, 192kt IAS; VNo, 152kt IAS; Vso, 64.5kt EAS. 


PD-808 Announced on -_ 21, 1961, this light jet 
6/10-seat transport is a Douglas design which will be developed and 
built by Piaggio in Italy. PD-808 is the commercial business-executive 
version of the project, which is intended initially to meet Italian Air 
Force requirements. The arrangement between the two companies 
quovides teat Douglas will sell and service the PD-808 throughout most 
of the world, and may eventually manufacture the aircraft in the US 
under certain customer and production-rate conditions. Two aircraft 
are being built, the first being scheduled to fly late in 1962. Delivery 
is off in 1963. i : 

Powerplant: Two GE CJ610-1 turbojets of 2,850Ib static take-off 
thrust at SL; or alternatively two Bristol Siddeley Viper 20 turbojets of 
3,000Ib static take-off thrust atSL. 

Dimensions: Span, 40ft 8in (with tip-tanks); area, 225 sq ft; length, 
39ft 6in. ; 

Weights: Max take-off, 15,000Ib; max landing, 14,300lb; capacity 
payload, 2,000Ib; weight empty, 7,527Ib. 

Fuel capacity: 835 US gal, including tip-tanks of 112.5 US gal each. 

Performance: (G.E. engines) Max cruising speed, 40,000ft, 520 m.p.h. ; 
max flight duration, four hours; take-off FAA field length, 3,900ft; 
take-off over 50ft obstacle, 2,770ft; landing over SOft, 2,350ft; approach 
speed, 119 m.p.h. 


POLAND Warsaw Aircraft Design Centre, Warszawski Osrodek 
Konstrukiji Lotniczych, WSK-Okecie, Poland. 


MD-12 Evolved from the earlier and smaller CSS-12 twin-engined 
aircraft to a Polskie Linie Lotnicze (LOT) specification, this Polish 
light transport was first shown publicly on September 6, 1959. The 
design of Prof Dr Francisyek Misztal and Prof Lesyek Duleba, the 
MD-12 is intended for use mainly as a passenger/cargo or all-cargo 
transportion’short-haul domestic routes. Other versions cover ambulance, 
agricultural and survey duties, for which the short-field characteristics 
of the MD-12 are said to be suitable. The low wing has slotted ailerons. 

Powerplant: Four Narkiewicz WN-3 air-cooled radial piston engines 
of 340 b.h.p. each. ; : : 

Dimensions: Span, 69ft 1lin; length, Sift 10in; height, 19ft; wing 
area, 592 sq ft. ; 

Weights: Max take-off, 16,530Ib; payload, 4,188Ib, weight less fuel 
and payload, 10,912Ib. 

Payload accommodation: Storage for 550lb baggage; max seats, 20. 

Fuel capacity: 209 Imp gal (250 US g). 

Performance: Cruise speed, 154kt (177 m.p.h.) at 8,200ft; take-off to 
50ft with engine cut on take-off, 2,625ft; full-payload range (including 
30min reserve fuel), 378 n.m. (435 st.m.). 


POTEZ = Etablissements Henry Potez, 46 Avenue Kléber, Paris XVI, 
France. 


Potez 840 First flown on April 25, 1961, the Potez 840 is a four- 
engined executive transport and feederliner. A production batch of 25 
has been laid down by Potez, who are financing the project, and a firm 
order for 25 is said to have been placed by Turbo Flight Inc, a US 
business corporation. A second is due to fly in the near future. 
Delivery to a commercial operator can be made early in 1963, and price 
of a production aircraft is quoted as “less than $400,000” (£150,000). 

The reasons given by Potez for the choice of four Astazous instead of 
two Bastans are: superior performance in the engine-out case; passenger 
preference; ease of ferrying back to base, following an ne failure; 
Superior reverse-thrust performance for landing (quoted as 800ft); 
and, with the use of 60° of flap, maximum exploitation of slipstream 
effect. Potez are putting special emphasis on their ability to support the 
840 with a comprehensive after-sales service. 
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Potez 840 

Powerplant: Four Turboméca Astazou II of 523 s.h.p. each driving 
Ratier Figeac 7ft propellers. 

Dimensions: Span, 63ft 8in; length, 52ft; height empty, 17ft 8in; 
wing area, 377sq ft. 

Weights: Max take-off, 18,700lb; max landing, 17,800Ib; zero fuel, 
16,000Ib ; capacity payload, 4,764Ib. 

Payload accommodation: Cabin volume, 670 cu ft; baggage and 
freight volume, 82 cu ft; cabin length, 22ft 10 in; max internal width, 
6ft; max height, 5 ft 9in; max usable floor area, 91 sq ft; dimensions of 
largest door, 25in x 54in; max seats, 24; at 33in pitch, 16. 

Fuel capacity: 446 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed, 280kt at 20,000ft 
and 17,800Ib; corres fuel consumption, 2.45 n.m./gal; take-off field 
length (SR 422 B), 3,280ft; landing field length, 3,730ft; range A (max 
payload), 970 n.m.; range B (max fuel), 1,000 n.m.; corres payload, 
3,1601b; cruise Mach number, 0.61; VNe, 300kt IAS; VNo, 270kt IAS; 
Vso, 77kt IAS. 

Potez 840 Executive 

Powerplant: As above. 

Dimensions: As above. 

Weights: Max take-off, 19,600Ib; max landing, 17,800Ib; zero fuel, 
Te max capacity payload, 4,000Ib; weight less fuel and payload, 

Payload accommodation: As above, except: max seats, 10. 

Fuel capacity: 872 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed, 278kt at 20,000ft 
and 16,500Ib; corres fuel consumption, 2.45 n.m./gal; take-off field 
length (SR 422 B), 3,780ft; landing field length, 3,260ft; range A (max 
payload), 1,000 n.m.; range B (max fuel), 2,140 n.m.; corres payload, 
2,000Ib ; placard speeds, as above. 


SAAB = Svenska Aeroplan Aktiebolaget, Linkoping, Sweden. 
Scandia A-2 Although the Scandia first flew 15 years ago—on 
November 16, 1946—15 of the total of 18 that were built are still in 
service (with VASP). The aircraft was designed to meet the then-current 
ICAO and CAA requirements for pa transport aircraft and was 
intended for short and medium stages. The first order was placed by 
SAS in 1948 and the Scandia was introduced into service in 1950. 

Powerplant: Two Pratt & Whitney R-2180-E1 Twin Wasps of 1,650 
b.h.p. driving 12ft 3in Hamilton Standard Hydromatic propellers. 

Data appeared in Flight for November 20, 1959, page 614. 
Saab105 Designed primarily as a military and civil trainer and liaison 
aircraft, this twin-jet project, shown in 1 form at the Paris Salon in 
May, could also be used in an executive role. A prototype is being built 
at Link6ping, target date for the first flight being early 1963. At present 
the project is being financed entirely by Saab, although strong Govern- 
ment interest is said to have been expressed. As an executive aircraft, 
the 105 seats four or five passengers, while for airline pilot training 
there is side-by-side seating, and two or three pupils can be accommo- 
— = rear of the cabin for navigational training. Flight reference: 

une 1, 5 

Powerplant: Two Turboméca ducted fans of 1,5401b static thrust each. 

Dimensions: Span, 31ft 2in; length, 34ft Sin; height, 8ft 10in; wing 
area, 175 sq ft. 

Weights (executive version): Max take-off, 7,896lb; equipped weight, 
4,5401b; manufacturer’s weight empty, 4,440Ib; max landing, 7,733Ib. 

Performance: Max continuous cruising speed, 450 m.p.h.; balanced 
field length, 2,890ft; landing distance from SOft, 3,180ft; range at 
normal cruising speed, 1,450 st.m. 


SCOTTISH AVIATION = Prestwick Airport, Ayrshire, Scotland. 
Twin Pioneer A 16-seat feederliner with true STOL capability, the 
Twin Pioneer is specifically intended for operations in remote areas of 
the world where available runway lengths are strictly limited. The proto- 
type flew on June 25, 1955, and the first production aircraft followed 
rather less than a year later, on April 28, 1956. The latest version is the 
Series 3, in which 625 h.p. Alvis Leonides engines replace the 550 h.p. 
Leonides of the earlier series. Most operators are converting their 
Twin Pioneers to Series 3 standard. 

Five Twin Pioneers have been modified by Scottish at the request of 
Philippine Air Lines, and supplied with Pratt & Whitney R-1340 Wasps; 
little structural change was required. Another specialized variant of 
the Twin Pioneer supplied to the Rio Tinto Finance & Exploration Co 
has a 9ft increase in wingspan with the installation of pods on the wing 
tips carrying electro-magnetic oe for geographical survey. 
Some 25 Twin Pioneers have now n manufactu for civil use and 
airline operators include de Kroonduif (3), Philippine Air Lines (5), 
Borneo Airways (3), Sierra Leone Airways (2). Flight descriptions: 
July 1, 1960 (air test); September 4, 1959; November 1, 1957; July 6, 
1956; and September 30, 1955. Basic price £66,500 less radio. 

Twin Pioneer Series 3 

Powerplant: Two Alvis Leonides 531/8B piston engines of 625 b.h.p. 
driving de Havilland propellers. 

Dimensions: Span, 76ft 6in; length, 45ft 3in; height, 12ft lin; wing 
area, 670 sq ft. 

Weights: Max take-off, 14,600Ib; max landing, 14,6001b; zero fuel, 
— capacity payload, 3,5501b; weight less fuel and payload, 
10,200Ib. 

Payload accommodation: Cabin volume, 730 cu ft; baggage and 
freight volume, 99 cu ft; cabin length, 22ft 8in; max width, 6ft; max 
height, 5ft 9in; dimensions of largest door, Sft 3in « 3ft 1lin; max seats, 
18 ‘ 


Fuel capacity: 247 Imp gal (standard), 371 Imp gal (long range). 

Performance: Cont cruise speed, 122kt (140 m.p.h.) at 8,000ft and 
14,6001b; corres fuel consumption, 43 gal/hr; take-off field length, 
ISA, sea level, 1,150ft; ground run to unstick, 520ft; landing distance, 
ISA, sea level, 1,150ft; range A (max payload), 218 n.m. (250 st.m.); 
range B (max fuel), 684 n.m. (789 st.m.). 
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SHORT = Short Brothers & Harland Ltd, Queen's Island, Belfast, 
N Ireland. 

S.25V Sandringham and S.45A Solent The Sandringham was a 
commercial adaptation of the Sunderland general reconnaissance flying- 
boat, itself derived from the pre-war Empire boats. A dozen are still 
in airline service, six with Aerolineas Argentinas, three with CAUSA, 
one with RAI, two with Airlines of NSW. 


ee 


The Solent is also an airliner adaptation of a military flying-boat, in 
this case the Seaford G.R.1, which was originally known as the Sunder- 
land IV. The Solentis powered by Bristol Siddeley Hercules 637V or 
733 radials and has — gross weight. It has been used by BOAC, 
—_ Airways, Trans-Oceanic Airways and TEAL. The last one in 
airline service was withdrawn by | ey in September 1960. 

Facts and figures in respect of the Sandringham a red i ] 
November 20, 1959, page 614. - a 


SC.7 Skyvan In June 1959 Shorts announced the formation of a 
Light Aircraft Division whose first project, a private venture, would be a 
general purpose transport with van-type loading. This was the SC.7, 
whose general conception is attributed to the Miles HDM 106 project, 
now defunct. In August 1960 Shorts named the project Skyvan and 
released more details. Two aircraft were to be built initially, the first 
being planned to make its maiden flight in the summer of 1961. This 
programme is proceeding but has been delayed by approximately one 
year because of paae of work on other projects. 

Simplicity with ruggedness is intended to be the main feature of the 
Skyvan. Though not claimed to be a true STOL, it will carry 14 tons 
of payload in its 6}ft square fuselage from any half-mile field or strip. 
The Skyvan Mk I's Continentals will probably be built under licence 
by Rolls-Royce when production warrants it, while the primarily 
ey Astazou-powered Mk 2 has improved payload-range. F 

Flight references: May 8, 1959; September 11, 1959; August 26 
1960; September 2, 1960. Operators’ reference drawing: page 826. ; 


Skyvan 1 

Powerplant: Two Rolls-Royce Continental GTSIO-520 pist i 
of 390 h.p. each driving 8ft Hartzell propellers. a 

Dimensions: Span, 64ft lin; length, 38ft Ilin; height, 13ft 10in;: 
wing area, gi Ans ft. - : 

Weights: Max take-off, 9,500Ib; max landing, 9,500Ib: zero fuel 
— capacity payload, 3,000Ib; weight less fuel, crew and panteed. 
6, > 

Payload accommodation: Cabin volume (less flight deck), 676 cu ft: 
cabin accommodational length, 16ft; max internal width, 6ft 6in: 
max height, 6ft 6in; max usable floor area (less flight deck), 104 sq ft: 
dimensions of largest door, 78in x 78in; max number of seats. 15 at 
36in pitch. . 

Fuel capacity: ~ Imp gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 5,000ft 
9,300Ib, 140kt; corres s.f.c., 4.5 n.m./Imp gal; take-off field eaete te 
SOft, ISA, SL, 9,500Ib, 1,468ft; landing field length, from SOft. ISA. 
SL, 9.000, 1.7660; range A Gat payload), 260 0m. range B (max 
uel), 5 n.m.; corres payload, 2,3 ; Vne, 19 . 
152kt IAS; Vso, 56kt IAS. Skt TAS; Vno, 


TUPOLEV Tu-114 “Flight” operators’ 
reference drawing—for key see page 800 
Tupolev text: page 833 


Skyvan 2 
Powerplant: Two Turboméca Astazou 2 turboprops of 550 e.h.p. each 
driving Ratier-Figeac three-bladed CS FF reversible propellers. 

Dimensions: Same as Skyvan 1. 

Weights: Max take-off, 11,500Ib; max landing, 11,500Ib; zero fuel, 
og capacity payload, 4,5001b; weight less fuel, crew and payload, 
6,1 ‘ 

Payload accommodation: Cabin volume (less flight deck), 676 cu ft; 
cabin accommodational length, 16ft; max internal width, 6ft 6in; 
max height, 6ft 6in; max usable floor area (less flight deck), 104 sq ft; 
dimensions of largest door, 78in x 78in; max number of seats, 15 at 
36in pitch. 

Fuel capacity: 175 imp gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 10,000ft and 
11,000Ib, 160 kt; corres s.f.c., 3.4 n.m./Imp gal; take-off field length, 
to S50ft, ISA, SL, at 11,500Ib, 1,365ft; landing field length, from 50ft, 
ISA, SL, at 11,000Ib, 1,498ft; range A (max payload), 370 n.m.; range 
B (max fuel), 625 n.m.; corres payload, 3,900Ib; VNe, 205kt IAS; 
Vno, 180kt IAS; Vso, 61kt IAS. 


SC.5 Belfast Announced in February 1959, and known until Decem- 
ber 1960 as the Britannic, Short’s big freighter was designed to a 
requirement for an RAF Transport Command strategic transport. A 
contract for ten SC.5/10 Belfast C. Mk Is was signed on December 21, 
1960, and these are in production for Transport Command. The first 
should fly late in 1962, and these RAF aircraft will from the outset be 
equipped for blind —ae 

The civil version, the SC.5/31, is offered for delivery in 1965 or 1966. 
It has a swing-nose hinging to starboard for loading and unloading in 
place of the rear doors of the SC.5/10, and both payload and maximum 
take-off weight are considerably increased. The double-deck SC.5/31 
promises to have exceptional nomen capabilities and very low 
operating costs. With 138 passengers on the top deck, with full amen- 
ities, and 55,000Ib of palletized freight on the lower deck, a one-way 
passenger fare across the Atlantic of £30 would be possible. The SC.5/31 
has been designed to carry payloads of 100,000Ib nonstop between 
New York and London. Price would be between £1.6m and £1.7m, 
depending upon the equipment installed. A new terminal cargo- 
handling system has been designed by Short & Harland for the civil 
Belfast. 

The SC.5/20 is a pro tactical version of the military Belfast 
with an advanced Tyne (the Stage 5). An STOL version of the Belfast 
is also contemplated. 


SC.5/31 


Powerplant: Four Rolls-Royce RTy.31 of 7,490 e.h.p. driving 20ft 
de Havilland 4/9000/7 propellers. 
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Dimensions: Span, 158ft 9in; length, 136ft Sin; height empty, 47ft; 
wing area, 2,466 sq ft; sweepback at quarter-chord, 7.05°. 

Weights: Max take-off, 300,000Ib; max landing, 250,000Ib; zero fuel, 
230,000lb; design capacity payload, 100,000Ib; weight less fuel, crew 
and payload, 129,600Ib. 

Payload accommodation: Cabin volume, 6,100 cu ft on upper deck 
for passengers or freight, 5,400 cu ft on lower deck for freight; 900 cu ft 
for passengers’ baggage; cabin accommodational length, 79ft; max 
internal width, 16ft 3in; max height, 13ft Sin; max usable floor area 
(less flight deck), 948 sq ft on upper deck for passengers, 840 sq ft on 
lower deck for freight; dimensions of largest door, 12ft x 12ft, the 
whole of the cross-section being available on opening the swing-nose; 
max number of seats (both decks), 255 at 32in pitch. 

Fuel capacity: 12,000 Imp gal. 

Water-methanol capacity: 320 Imp gal. 

Performance: Opt-cost (i.c., typical) cruising speed at 17,500ft (SR) 
and 230,000Ib, 341kt; at 27,500ft (LR) and 230,000ib, 316kt; corres 
ofc. 0.0435 n.m./Ib (SR), 0.057 n.m./ib (LR); take-off field length, 
balanced field, max weight, ISA, SL, 9,600ft; landing field length, 
scheduled distance, max landing weight, ISA, SL, 5,400ft; range A 
(max payload), 3,200 n.m.; range B (max fuel), 5,000 n.m.; corres 
payload, 69,000Ib; cruise Mach number, 0.635; VNe, 320kt IAS; VNo, 
260kt IAS; Vso, 107kt IAS. 


SIPA Société Industrielle Pour I’ Aéronautique, 178 Avenue de Neuilly, 
Neuilly-sur-Seine. 


Sipa Presence S-272 The Presence was first presented at the Paris 
Salon in May 1961. It is a twin-Astazou light transport freighter and 
executive project, to which market reaction is now being assessed. An 
unusual feature is the provision of a swing-nose. 

Powerplant: Two Turboméca Astazou II turboprops of 562 e.h.p. each 
driving Ratier FH 76 7ft 2in propellers. 

Dimensions: Span, 57ft lin; length, 45ft 7in; height empty, 15ft lin; 
wing area, 355 sq ft. 

Weights: Max take-off, 10,736lb; max landing, 10,2511b; zero fuel, 
8,0911b; capacity payload, 3,5301b; weight less fuel, crew and payload, 
6,614lb (transport), 6,382lb (cargo). 

Payload accommodation: Cabin volume (less flight deck), 635 cu ft; 
baggage and freight volume, 56 cu ft; cabin accommodational length, 
21ft; max internal width, 7ft; max height, 5ft 6in; max usable floor 
area (less flight deck), 129 sq ft; dimensions of largest door, Slin x 53in; 
max number of seats, 12 (or 16 side-by-side) at 35in pitch. 

Fuel capacity: 396 US gal. 

Water-methanol capacity: 10.5 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 20,000ft and 
10,7361b, 224kt: corres s.f.c., 0.537Ib h.p./hr; take-off field length, 


1,755ft; landing field length, 1,720ft; range A (max payload), 162 n.m.; 
range B (max fuel), 1,350 n.m.; corres payload, 1,080Ib; cruise Mach 
number, 0.36; VNo, 224kt IAS; Vso, 61.5kt IAS. 


SUD-AVIATION Société Nationale de Constructions Aéronautiques, 
37 Boulevard de Montmorency, Paris. 


S.E.2010 Armagnac The biggest and heaviest piston-engined airliner 
to see regular service, the Armagnac first flew on April 2, 1949. Eight 
production aircraft were built in 1950-53, but none is now operational. 

Powerplant: Four Pratt & Whitney R-4360-B13 of 3,500,b.h.p., driving 
Curtiss propellers. Data appeared in Flight, November 20, 1959, page 
614. 


S.0.30P Bretagne Derived from the S.0.30N (Gnéme Rhone N 
48/49), which first flew on February 26, 1945, and from the S.0.30R 
Bellatrix (Gnéme Rhone 14.Rs), the Bretagne went into production to 
an Air France specification. Fifty were built up to 1954 and delivered to 
Aigle Azur, Air Algérie, Air Maroc, Cosara, and to the French Services. 
The Bretagne is now operated only by the latter for military and VIP 
transport. Two versions were built, the 30P-1 and the 30P-2 with 2,400 
h.p. Pratt & Whitney R-2800-CA18s. 

Powerplant: Two Pratt & Whitney R-2800-43 driving Curtiss Electric 
13ft Sin propellers. Data appeared in Flight for November 20, 1959, 
page 615. 

S.E.161 Languedoc A development of the Bloch 160 and of the Bloch 


161, the Languedoc was put into production with Gnéme Rhones in 
1945, the first flying on September 17 of that year. Some 55 were built 


France's bid for supersonic supremacy: the Super Caravelle,in the de- 
velopment of which the British Aircraft Corporation may co-operate 
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for Air France and LOT. It was also operated by Aviaco, Misrair and 
Air Liban, but it is now no lo in service. 

Powerplant: Four Pratt & Whitney R-1830-SC3Gs of 1,200 b.h.p. 
driving Hamilton 10ft 10in propellers. Data appeared in Flight for 
November 20, 1960, page 820. 


S.E.210 Caravelle The decision to build the Caravelle was taken in 
January 1953 after a design competition: a French Government con- 
tract was awarded in July 1953 to Sud-Est Aviation (which combined 
with Ouest-Aviation to me Sud-Aviation in 1957), and the first 
Caravelle flew on May 27, 1955. Air France signed a contract for an 
initial order for 12 in February 1956. Following certification in April 
1959, Air France inaugurated scheduled services on May 12, 1959. 

The order book accounts for 146 aircraft, as follows:— 

Air France, 35 (29 delivered, including one to Air Liban, one to Tunis 
Air); SAS, 23 (18 delivered, four leased to Swissair); Varig, two (deliv- 
ered); Finnair, four (three delivered); Air Algerie, six (delivered); Royal 
Air Maroc, two (delivered); Alitalia, 14 (ten delivered); Sabena, eight 
(delivered); General Electric, one (delivered); United Airlines, 20 (ten 
delivered); Iberia, four; Aerolineas Argentinas, three; TWA, 20; Panair 
do Brasil, four. A further 43 aircraft are on option. 


Caravelle 1 The first production deliveries are of this variant, which 
is powered by Avon 522s. Without structural modification, higher- 
powered Avons can be fitted, the designation then becoming Caravelle 3. 
All airlines who ordered Caravelle 1s have carried out this modification, 
excluding Varig, who have one Caravelle | in service. 

Powerplant: Two Rolls-Royce Avon 522 (RA.29/1) of 10,500Ib static 
thrust each. 

Dimensions: Span, 112ft 6in; length, 105ft; height empty, 25ft 6in; 
wing area, 1,579 sq ft; sweepback at ¢ chord, 20°. 

Weights: Max take-off, 95,900Ib; landing, 91,338lb; zero fuel, 
76,060Ib; capacity payload, 18,300Ib; weight less fuel and payload, 
57,760Ib. 

Payload accommodation: Cabin volume, 2,800 cu ft; baggage and 
freight volume, 483 cu. ft; cabin length, 55ft; width, 9ft 10in; height, 
6ft 10in; max usable floor area, 457 sq ft; dimensions of largest door, 
6S5in x 36in; max seats, 80 (five abreast); seat pitch, 39in first class, 
35in tourist. 

Fuel capacity: 4,200 Imp gal (5,000 US). 

Performance: Typical cruising speed, 397kt (456 m.p.h.) at 32,800ft 
and 80,900Ib; balanced field length, max weight, sea level, ISA, 5,900ft; 
ISA+ 15°C, 6,750ft; 5,000ft, ISA, 9,900ft; landing distance from 5Oft, 
5,315ft; range A (max payload), 1,390 n.m. (1,600 st.m.); range B (max 
fuel), 2,420 n.m. (2,790 st.m.); corres payload, 4,640Ib; corres cruise 
speed, 398kt (458 m.p.h.); MNo, 0.75; VNo, 300kt EAS. 


Caravelle3 Powered by Avon 527s (RA.29/3) of 11,400Ib static thrust, 
this 101,413lb version is the standard production aeroplane, to which 
Caravelle Is can be converted. This version is operated by Air France, 
Air Algérie, SAS, Royal Air Maroc, Swissair, Alitalia, Air Liban, and 
Tunis Air. Operators’ reference drawing: pages 826-827 

Powerplant: Two Rolls-Royce Avon 527 (RA.29/3) of 11,400Ib 
minimum guaranteed thrust. 

Dimensions: Span, 112ft 6in; length, 105ft; height empty, 29ft 6in; 
wing area, 1,579 sq ft; sweepback at } chord, 20°. 
tsp Max take-off, 101,4131b; max landing, 96,563lb; zero fuel, 
78,264lb; capacity payload, 18,300Ib; — less fuel, crew and payload, 
57,9811b; operating weight, empty, 59,083Ib. 

Payload accommodation: Cabin volume (less flight deck), 2,800 cu ft; 
baggage and freight volume, 534 cu ft; cabin accommodational length, 
ssh max internal width, 9ft 10in; max height, 6ft 7in; max usable floor 
area (less flight deck), 457 he dimensions of largest door, 65in x 
36in; max number of seats, 80 at 36in pitch. 

Fuel capacity: 4,890 US gal. ; 

Performance: Opt-cost (i.c., typical) cruising speed at 32,808ft and 
92,500Ib, 412kt; corres s.f.c., 0.153 n.m./kg; take-off field length, ISA, 
SL, max take-off weight (SR 422 A), 6,000ft; landing field length, ISA, 
SL, max landing weight (SR 422 A), 5,900ft; range A (max payload), 
1,650 n.m.; range B (max fuel), 2,380 n.m.; corres payload, 8,830Ib; 
cruise Mach number, Mno, 0.77; VNe, 325kt EAS; VNo, 300kt IAS; 
Vso, 107kt IAS at 90,000Ib. 


Caravelle 6N This version has Avon 531 turbojets fitted with noise 
suppressors. Caravelle 3s can be converted to this standard if required. 
Sabena, Air Algérie and Alitalia operate or have Caravelle 6Ns on 
order. 

Powerplant: Two Rolls-Royce Avon Mk 531 of 12,500Ib minimum 
guaranteed thrust. 

Dimensions: Span, 112ft 6in; length, 105ft; height empty, 29 ft Sin; wing 
area, 1,579 sq ft; sweepback at } chord, 20°. 

Weights: Max take-off, 105,8221b; max landing, 100,7501Ib; zero fuel, 
78,264lb; capacity payload, 18,300Ib; weight less fuel, crew and pay- 
load, 60,290Ib. 

Payload accommodation: Cabin volume (less flight deck), 2,800 cu ft; 
baggage and freight volume, 534 cu ft; cabin accommodational length, 
ssi. max internal width, 9ft 10in; max height, 6ft 7in; max usable floor 
area (less flight deck), 457 “4. ft; dimensions of largest door, 6Sin x 
36in; max number of seats, 80 at 36in pitch. 

Fuel capacity: 4,890 US gal. ' 

Performance: Opt-cost (i.e., typical) cruising speed at 32,808ft and 
94,800Ib, 440kt; corres s.f.c., 0.149 n.m./kg; take-off field length, SR 
422 B, SL, ISA, max take-off weight, 6,365ft; landing field length, SR 
422 B, SL, ISA, max landing weight, 6,102ft; range A (max payload), 
1,830 n.m.; range B (max fuel), 2,390 n.m.; corres payload, 11,034Ib; 
cruise Mach number Mno 0.77; Vne, 350kt IAS; VNo, 325kt IAS; Vs, 
cruise configuration, landing gear and flaps up, 107kt IAS at 90,000Ib. 
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Caravelle6R = This variant of the Caravelle differs from earlier marks 
both in respect of the powerplant—Avon 533s of 12,600Ib thrust 
equipped with thrust reversers—and a new improved cockpit with larger 
windows. This version has been ordered by United Air Lines, Iberia, 
and Panair do Brasil. 

Powerplant: Two Rolls-Royce Avon Mk 533R of 12,6001b minimum 
guaranteed thrust. 

_Dimensions: Span, 112ft 6in; length, 105ft; height empty, 29ft 6in; 
wing area, 1,579 sq ft; sweepback at } chord, 20°. 

Weights: Max take-off, 110,2311b; max landing, 105,000Ib; zero fuel, 
81,570Ib; gee payload, 18,300Ib; weight less fuel, crew and pay- 
load, 62,082Ib. 

Payload accommodation: Cabin volume (less flight deck), 2,800 cu ft; 
baggage and freight volume, 473 cu ft; cabin accommodational length, 
55ft; max internal width, 9ft 10in; max height, 6ft 7in; max usable floor 
area (less flight deck), 457 sq ft; dimensions of largest door, 65in x 
36in; max number of seats, 80 at 36in pitch. 

Fuel capacity: 4,890 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 32,808ft and 
94,800Ib, 440kt; corres s.f.c., 0.145 n.m./kg; take-off field length, SR 
422 B, SL, ISA, max take-off weight, 6,650ft; landing field length, SR 
422 B, SL, ISA, max — —— 5,670ft; range A (max payload), 
1,890 n.m.; range B (max fuel), 2,200 n.m.; corres payload, 13,826lb; 
cruise Mach number Mno, 0.77; VNe, 350kt IAS; VNo, 325kt IAS; Vs, 
cruise configuration, landing gear and flaps up, 107kt IAS at 90,000Ib. 


Caravelle 7 This was the version powered by GE CJ805 turbofans, 
~ possible US production. It has now been replaced by the Caravelle 


Caravelle 10A__—‘ This is the US-engined version ordered by TWA, 
described as “la Nouvelle Caravelle,” powered by GE CJ805-23C 
turbofans. The fuselage is one metre longer than previous versions; 
other modifications include improved cockpit visibility, location of 
cabin windows, installation of freight compartment, etc. 

Planned for the Caravelle 10A are a leading-edge glove to increase 
pos hag to reduce thickness/chord ratio, raising max permitted Mach 
number from 0.77 to 0.81. There would also be a speed fairing at the 
junction of the tailplane and fin, and double-slotted flaps to improve 
airfield performance. ‘ 

The following developments of the Caravelle 10A have been unoffici- 
ally reported: 10B, with Pratt & Whitney JT8Ds; 10BF, (F for Fast) with 
1,000Ib additional fuel; 10C, a high-density (99-seat) version with Avon 
533s; 10D, powered by Rolls-Royce RB.174 engines. 

Powerplant: Two General Electric CJ805-23C turbofans of 16,100Ib 
minimum guaranteed t t. 

Dimensions: Span, 112ft 6in; length, 108ft 4in; height empty, 29ft 6in; 
wing area, 1,579 sq ft; sweepback at } chord, 20°. 
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“ Flight’ operators’ reference drawing—for key see page 800 


Weights: Max take-off, 114,640Ib; max landing, 109,128Ib; zero fuel, 
87,082Ib; capacity payload, 19,195lb; weight less fuel, crew and payload, 
b. 


Payload accommodation: Cabin volume (less flight deck), 2,970 cu ft; 
baggage and freight volume, 469 cu ft; cabin accommodational length, 
58ft 4in; max internal width, 9ft 10in; max height, 6ft 7in; max usable 
floor area (less flight deck), 490 sq ft; dimensions of largest door, 6Sin 
36in; max number of seats, 89 at 36in pitch. 

Fuel capacity: 4,890 US gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 30,000ft and 
99,000Ib, 457kt; corres s.f.c., 0.130 n.m./kg; take-off field length, SR 
422 B, SL, ISA, max take-off weight, 6,250ft; landing field length, SR 
422 B, SL, ISA, max landing weight, 5,170ft; range A (max payload), 
1,990 n.m.; range B (max fuel), 2,440 n.m.; corres payload, 13,673lb; 
cruise Mach number, MNno, 0.81; VNe, 350kt IAS; VNo, 330kt IAS; Vs, 
cruise configuration, landing gear and flaps up, 107kt IAS at 90,000Ib. 
Caravelle 15 This is believed to be the designation of the Baby Caravelle, 
a project for a smaller-capacity version of the Caravelle intended for 
short-haul operations. No official information has been published. 
Super Caravelle Announced in France in April 1960 were plans for a 
M2.2, 2,500-mile — 7 supersonic transport to be built jointly by Sud- 
Aviation and Marcel Dassault. A model was exhibited at the Paris 
Salon in May 1961. Engines could be four Bristol Siddeley Olympus and 
collaboration by the British Aircraft Corporation is probable. 


TRANSALL See under Nord. 


TUPOLEV 


Tu-104 First flown in 1955 (reportedly on June 17 of that year), the 
Soviet Union’s first jet transport made its international début in March 
1956. Since then it has been built in considerable numbers—certainly 
some hundreds—and it is Aeroflot’s staple equipment for domestic and 
international express trunk-route services. 

The aircraft has been exported, in the Tu-104A version, to Czecho- 
slovakia’s airline CSA, who operate four. Variants are as follows:— 
Tu-104: original “prestige” aircraft, seating 50; Tu-104A: 70-seater; 
Tu-104B: version with longer fuselage seating up to 100 in five-abreast 
seats; Tu-104E: a development with improved engine. 

Basic price: reported as 8 million roubles. 

Powerplant: Two Mikulin AM-3 turbojets of about 19,000Ib thrust. 

Dimensions (Tu-104A and B): Span, 113ft 4in; length (Tu-104A), 
127ft 5 in; length (Tu-104B), about 131ft. 

Weights: Max take-off, 160,000-165,000Ib. 

Payload accommodation (Tu-104B): First cabin seats 30; second, 15; 
third, 55. Luggage and cargo compartments are 424 cu ft greater in 
capacity than those of Tu-104A. 
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Performance: Normal cruising speed, about 435kt (500 m.p.h.); max 
speed, 550kt (633 m.p.h.); max range, over 2,500 miles. 

Tu-114 The world’s largest transport aircraft, the Tu-114 went into 
regular service with Aeroflot on April 24, 1961, on the Moscow- 
Khabarovsk route. Last June ten were in service, and more were due to 
be delivered each year. Some remarkable world records have been 
homologated by the FAI. Over a closed circuit of 1,000km and carrying 
a load of 25 metric tons a speed of 871.38km/hr (541 m.p.h.) was 
averaged; over 2,000km a load of 25 metric tons was carried at a speed 
of 857.277km/hr (532 m.p.h.). 

Powerplant: Four TB-12 turboprops of 12,000 s.h.p. Eight four- 
blade contra-rotating propellers of over 18ft diameter, with electric 
synchronizing and pneumatic emergency feathering. 

Dimensions: Span, 177ft 2in; length, 154ft 10in; height, 38ft 8in; 
wing area, 3,014 sq ft. : 

Weights: Max take-off, probably in excess of 410,000Ib. 

Payload accommodation: Passenger capacity, 120-220. 

Tu-114D This is a more or less direct conversion of the “Bear” 
bomber. Mr Tupolev has stated that this type is intended to transport 
quite a small number of passengers with baggage, mail and other urgent 
freight over very long distances. 

Tu-124 While Great Britain and America are still in the project 
stage with turbofan short-range airliners, Russian has had a prototype 
of the Tu-124, meeting generally similar specifications, flying for more 
than a year. The standard version has only 44 seats—22 of first-class 
standard and 22 of a removable variety, apparently less comfortable. 
One report states that accommodation for up to 68 economy-class 
passengers is possible. Cruising speed is said to be 500-530 m.p.h. 
and maximum speed 620 m.p.h. 


VICKERS Vickers-Armstrongs (Aircraft) Ltd, Weybridge, Surrey, 
England. Member of the British Aircraft Corporation. 


Viking Designed as a replacement for the Douglas DC-3, the un- 
pressurized VC1 Viking first flew on June 22, 1945. ree main versions 
of this 21-27 passenger airliner were produced: the Viking 1A with 
wings and tailplane of fabric-covered geodetic, the Viking 1 with wings 
and tailplane of conventional metal construction and—the most 
numerous variant—the Viking 1B, which featured a 28in longer forward 
fuselage. A total of 166 Vikings were built, BEA being the first operator. 
A total of 60 Vikings are owned by about 20 operators, mostly British 
independents. Asking price for a good My is now about £12,000. 

Powerplant: Two Bristol Siddeley Hercules 634 of 1,675 b.h.p. driving 
13ft 3in de Havilland or Rotol four-bladed propellers. 

Dimensions: Span, 89ft 3in; length, 62ft 10in; height, 196ft 6in; wing 
area, 882 sq ft. 

Weights: Max take-off, 34,000Ib; landing, 33,250Ib; capacity pay- 
load, 7,120Ib; weight less fuel and payload, 24,000Ib. 

Payload accommodation: Cabin volume, 1,665 cu ft; baggage and 
freight volume, 250 cu ft; cabin length, 39ft 3in; max width 7ft 1lin; 
max height, 6ft 8in; usable floor area, 249 sq ft; max seats, 27. 

Fuel capacity: 750 Imp gal (5,400Ib). 

Performance: Cont cruising speed, 182kt (209 m.p.h.) at 10,000ft and 
32,500Ib, with fuel consumption of 88 Imp gal/hr; balanced field 
length, sea level, ISA, 3,600ft; landing distance from SOft (unfactored), 
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3,650ft. Range A (max payload), 1,000 n.m. (1,150 st.m.); range B 
(max fuel), 1,946 n.m. (2,242 st.m.) at 149kt (171 m.p.h.) at 10, 
with 4,6001b payload. 


Viking 3 A modification by Cunard Eagle or to the cooling 
system of the Hercules 634, enables Viking 1, 1A, 1B and 2 payload to be 
increased by 1,200 to 1,400Ib where it is limited b AT curves. 
Cunard Eagle designate modified aircraft Viking Mks 3, 3A, 3B and 4. 


Viscount 700D The Viscount had its origins in the Brabazon Com- 
mittee Type IIB requirement of March 1945 for “‘a 24-seat aircraft, 
powered with four gas turbine engines driving airscrews for European 
and other short-to-medium-range services.” The V.630 Viscount proto- 
type, seating up to 36 passengers, made its first flight on July 16, 1948, 
but for BEA it was stretched into the V.700 with 1,400 s.h.p. RDa.3 
Darts and seating up to 53 passengers; the prototype V.700 first flew on 
August 28, 1950. A month before, the V.630 prototype had been used 
by BEA on the world’s first scheduled commercial passenger services 
with a turbine-powered aeroplane; the corporation introduced services 
with its production V.70ls on April 19, 1953. The basic V.700D 
differs from the V.700 in having the more powerful RDa.6 Darts, more 
fuel and increased take-off weight. 

BEA’s V.701 Viscounts have been converted to a high-density 
version with 63 seats and airstairs. The Viscount 700’s secondhand 
price is around £200,000-£250,000. New price in 1958 was about 
£400,000 ($1.1m); production ceased in 1959. 

Flight references: July 15, 1955 (history and origins; development of 
North American versions), January 31, 1958 (a Viscount order book 
appeared in Flight for September 7, 1961, p. 403). 

Powerplant: Four Rolls-Royce RDa.6 Dart 510 turboprops of 1,740 
e.h.p. (1,600 s.h.p.) each driving 10ft Rotol propellers. 

Dimensions: Span, 93ft 8}in; length, 81ft 10in; height, 36ft 9in; wing 
area, 963 sq ft. 
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Weights: Max take-off, 64,500Ib ; landing, 57,500Ib ; zero fuel, 50,1 681b; 
capacity payload, 11,600Ib; weight less fuel and payload, 38,3581b 

Payload accommodation: Cabin volume, 2,370 cu ft; baggage and 
freight volume 215 cu ft; cabin length 45ft; max width, 10ft; max 
height, 6ft 6in; usable floor area, 430 sq ft; dimensions of largest door, 
634 x 5Sin (elliptical); max seats, 63 at 34in pitch. 

uel capacity: 2,206 Imp gal plus 110 Imp gal water-methanol. 

Performance: Opt-cost cruising s , 270kt (310 m.p.h.) at 20,000ft 
and 57,500Ib; corres fuel consumption, 335 gal/hr; balanced field length 
at max take-off weight, sea level, ISA, 5,310ft; sea level, ISA + 15°C, 
5,850ft; 5,000ft, ISA, 7,200ft; landing distance from SOft (unfactored), 
2,920ft; range A (max payload), 1,550 n.m. (1,780 st.m.); range B (max 
fuel), 1,740 n.m. (2,000 st.m.) with 10,400Ib payload. 

Design speeds: VNe, 260kt (300 EAS; Vno, 258kt (296 m.p.h.) 
EAS; Vso, 88.5kt (101.5 m.p.h.) EAS. 


Viscount 800, 810 Development of a stretched version of the Vis- 
count had been started by BEA and Vickers before the V.701 had 
entered airline service, and on February 11, 1953, BEA ordered 12 
V.801 Viscounts. This version, powe' by four 1,690 e.h.p. RDa.s 
Darts, was to have had a fuselage 13ft 3in longer than the V.701s. But 
the V.801 was abandoned because it was too large for traffic require- 
ments as then foreseen, and it was replaced by the V.802. 

Apart from more powerful Darts, the Viscount 810 differs from the 
800 in having a structure strengthened to cater for a higher landing 
weight and a higher cruising speed. To date more than 70 V.810s have 
been sold to 14 operators, and production continues. 

A grand total of 429 Viscounts of all versions has been sold to 54 
operators—42 of whom are airlines—in 35 countries. A handful of 
executive Viscount 700s, some of which are operated in military mark- 
ings, have been supplied to various foreign governments as VIP and 
personnel transports. References: Flight, February 22, 1957 (Viscount 
802 description); February 28, 1958 (Viscount 810 description). The 
following figures apply to the Viscount 810:— 

Powerplant: Four Rolls-Royce RDa.7/1 Dart 525 turboprops of 
— e.h.p. (1,800 s.h.p. plus 500Ib thrust), driving 10ft Rotol pro- 
pellers. 

Dimensions: Span, 93ft 84in; length, 85ft 8in; height, 26ft 9in; wing 
area, 963 sq ft. 

Weights: Max take-off, 72,500Ib; landing, 64,000Ib; zero fuel, 
$7,5001b: max payload 14,500Ib; weight less fuel and payload, 43,000Ib. 

Payload accommodation: Cabin volume, 2,800 cu ft; baggage and 
freight volume, 250 cu ft; cabin length, 54ft; max width, 10ft; max 
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height, 6f* 6in; usable floor area, 520 sq ft; dimensions of largest door, 
64in X 36 in; max seats, 70. 
Fuel capacity: 1,900 Imp gal (2,280 US gal) plus 110 Imp gal (132 


US gal) water-methanol. . 

Performance: Opt-cost cruise speed, 309kt (355 m.p.h.) at 18,000ft 
and 60,0001b; corres fuel consumption, 400 _ gal/hr; balanced field 

h, sea level, ISA, 6,200ft; at sea level, ISA + 15°C, 6,650ft; at 

SObOf, ISA, 8,170ft; landing distance from SOft (unfactored), 3,150ft; 
range A (max payload) 1,500 n.m. (1,725 st.m.); range B (max fuel) 
1,530 n.m. (1,760 st.m.; corres payload, 14,300Ib; range B with slipper 
tanks, 1,930 n.m. (2,220 st.m.). 

Design speeds: VNE, 285kt (328 m.p.h.) EAS; VNo, 256kt (294 m.p.h.) 
EAS; Vso, 92.5kt (106 m.p.h.) EAS. 

Basic price: £535,000 ($1.5m). 


V.950 Vanguard The Vanguard was the culmination of two years’ 
detailed discussion between BEA and Vickers and Rolls-Royce, in 1954 
and 1955, for a Viscount replacement. The corporation drew up a 
50-page specification early in 1955 and in October of that year placed 
an order for 20 aircraft at a price, with spares, of approximately 
£1m each. In January, 1957, after “‘one of the most exhaustive analyses 
ever undertaken,” TCA placed an order for 20 aircraft and parts worth 
£23.9m. The airline announced its intention to buy three more on 
April 27, 1960. 3 : 

The first Vanguard, G-AOYW, made its first flight on January 
20, 1959. By the beginning of June 1960, when eight aircraft had 
flown nearly 1,400hr, the BEA Vanguard V.951 was ready for ARB 
type-certification with delivery of six to BEA scheduled for June-August. 
A fault in the Tyne compressor discovered by Rolls-Royce on the test 
bed, and the subsequent modifications, led to a revision of the pro- 
gramme. Following 250hr of intensive “‘engine-assurance” flying by 
V.951 G-APED during October and early November 1960, a certificate of 
airworthiness was awarded to the type in December 1960. The first 
revenue passengers were carried on the London-Paris route by BEA on 
December 17, 1960. Full BEA Vanguard schedules began on March 1, 
1961, with a London-Paris service. TCA introduced their Vanguards 
into service on February 1, 1961. 

BEA have six Type 95Is with Rolls-Royce Tyne 506s, and with 
a maximum weight of 135,000Ib. The remaining 14 are Type 953s 
with the same engines but with a higher maximum weight (141,000Ib) 
and increased payload. TCA’s 23 aircraft have Tyne 512s of 5,545 
e.h.p.—560 e.h.p. more than the Tyne 506. | 

Flight references: January 9, 1959 (special issue); July 25, 1958, 
page 129. Production of the Vanguard will cease with delivery of the 
43rd aircraft early in 1962. 

The following data are for the V.952 Vanguard, 
this version being based on that for TCA:— 

Powerplant: Four Rolls-Royce Tyne RTy.11 (Mk 
512) turboprops of 5,545 e.h.p. each, driving de 
Havilland Hydromatic trapezoidal-blade 14ft 6in 
propellers. 

Dimensions: Span, 118ft; length, 122ft 10}in; 
height, 34ft 1lin; wing area, 1,529 sq ft. 

Weights: Max take-off, 146,500Ib; landing, 
130,500Ib; zero fuel, 122,500Ib; capacity payload, 
37,0001b; weight less fuel and payload, 85,500Ib. 

Payload accommodation: Cabin volume, 5,690 
cu ft; baggage and freight volume, 1,360 cu ft; 
cabin length, 90ft; max width, 10ft 9in; max height, 
6ft 104in; max usable floor area, 893 sq ft; 
dimensions of largest door, 6ft x 3ft Sin (passenger 
door), 3ft 10in x 5ft 6in (freight); max seats, 139 
at 34in pitch. 

Fuel capacity: 5,100 Imp gal (6,125 US’gal). 

Performance: Opt-cost cruising speed at!20,000ft, 
135,000Ib, 358kt (412 m.p.h.); corres fuel 
consumption, 710 Imp gal/hr; field length, max 
take-off weight, sea level, ISA, 5,200ft; sea level, 
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TCA’s Vanguards are used on domestic and Caribbean routes 


ISA + 15°C, 5,850ft; elev 5,000ft, ISA, 7,200ft; landing from SOft, 
3,970ft; range A aa pray 1,590 n.m. (1,830 st.m.); range B (max 
(fuel), 2,720 n.m. (3,130 st.m.); corres payload, 20,500Ib. 

Operators’ reference drawing: page 833 


VC10 BOAC’s intention to order this big new British jet transport— 
the biggest aircraft ever to be put into production in Britain—was 
announced in May 1957, and a contract was signed in January 1958. 
Originally, the order was for 35 VC10s with an option ona further 20. 
On June 23, 1960, a contract was-signed for 10 Super VC10s with an 
option on a further 10. The Super VC10, as it was then envisaged, 
was a very large aircraft, stretched by some 27ft, and with maximum 
seating for 212 passengers, 60 more than in the standard VC10. 

Towards the end of 1960 BOAC fundamentally revised their VC10 
orders, asking Vickers to reduce the size of the Super VC10, and to make 
it available on the production line as the sixteenth aircraft, i.c., after 
production of only 15, instead of 35, standard VC10s. 

By May 1961 these plans had been confirmed and the contract was 
revised to provide for delivery of 15 standard VC10s and 30 “less 
super” Super VC10s. According to BOAC’s 1960-61 annual report, 
delivery of the 15 standard VC10s is due to start in November 1963, 
and to be completed in August 1964; delivery of 30 Supers is due to 
start in October 1964 and to be completed in October 1966. The effect 
of the design and contractual amendments to the Super VC10 pro- 
gramme in 1960 and 1961 is that BOAC will have in service sooner an 
advanced version of the VC10, and one that is not so large and (from 
the runway point of view) as inflexible as the original Super VC10. A 
proposed development of the standard VC10, with improved payload- 
range performance, may also be built for other customers. 

It is expected that the first VC10 will be flying before the middle 
of 1962. Orders have been placed also by Ghana Airways (three stand- 
ard VC10s) (British United four standard VC10s) and by the RAF 
(five standard VC10s). 

Price of the standard VC10 is quoted as £2.2m fully equipped 
except for seats; equivalent price of the Super is £2.5m. 

Swing-nose freighter developments of VC10, and also of the Super 
VC10, are contemplated; design studies have been made, though no 
figures are at present available. Design work on a side-loaded VC10 
freighter is in hand. 

Powerplant: Four Rolls Royce Conway RCo42/1 of 21,000Ib thrust. 

Dimensions: Span, 140ft 2in; length, 158ft 8in; height empty, 39ft 6in; 
wing area, 2,800 sq ft; sweepback at } chord, 32.5°. 

Weights: Max take-off, 299,0001b; max landing, 199,000Ib; zero fuel, 
178,000Ib; weight limited payload, 35,5001b; weight less fuel, crew and 
payload, 141,000Ib. 

Payload accommodation: Cabin volume (less flight deck), 6,750 cu ft; 
baggage and freight volume, 1,350 cu ft; cabin accommodational 
length, 92ft 4in; max internal width, 11ft 6in; max height, 7ft 6in; 
max usable floor area (less flight deck), 1,000 sq ft; dimensions of 
largest door, 72in x 34in; max number of seats, 135 at 34in pitch. 

Fuel capacity: 17,940 Imp gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 36,000ft and 
220,000Ib, 490kt IAS; corres s.f.c., 0.0375 n.m./lb; take-off field length, 
ISA, SL, max take-off weight, to 35ft (1.18 x 4-engine distance), 
7,400ft; landing field length, ISA, SL, max landing weight from 50ft 
(allowing 60 per cent factor) 6,450ft; range A (max payload), allowances 
included for ground and air manoeuvre, 4,550 n.m.; range B (max fuel), 
allowances included for ground and air manoeuvre, 5,620 n.m.; corres 
payload, 13,400Ib; cruise Mach number at 36,000ft, 0.88; Mne, 0.90; 
Mno, 0.88; Vso at max landing weight, 94kt EAS. 





VC10 (proposed development) 

Powerplant: As VC10. 

Dimensions: As VC10. i 

Weights: Max take-off, 310,000Ib ;;max ~—1 - 206,000Ib ; zero fuel, 
184,000Ib ; typical payload, 38,0001b; weight less fuel, crew and payload, 
141,300Ib. 
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Payload accommodation: Cabin volume (less flight deck), 6,750 cu ft; 
baggage and freight volume, 1,350 cu ft; cabin accommodational 
length, 92ft 4in; max internal width, 11ft 6in; max height, 7ft 6in; 
dimensions of largest door, 72in + 34in; max seats, 135 at 34in pitch. 

Fuel capacity: 17,940 Imp gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 36,000ft and 
220,000Ib, 490kt IAS; corres s.f.c., 0.0375 n.m./Ib; take-off field length, 
ISA, SL, max take-off weight to 35ft (1.18 x 4 engine distance), 
8,100ft; landing field length, ISA, SL, max landing weight from 5Oft 
{allowing 60 per cent factor), 6,700ft; range A (max payload), allowances 
included for air and ground manoeuvre, 4,630 n.m.; range B (max fuel), 
allowances included for air and ground manoeuvre, 5,460 n.m.; corres 
rey 24,100Ib; cruise Mach number at 36,000ft, 0.88; Mne 0.90; 

NO, 0.88; Vso at max landing weight, 96kt EAS. 


Super VC10 : 

Powerplant: Four Rolls-Royce Conway RCo.42/3 of 22,500Ib thrust. 

Dimensions: Span, 140ft 2in; length, 171ft 8 in; height empty, 39ft 6in; 
wing area, 2,800 sq ft; sweepback at chord }, 32.5°. 

Weights: Max take-off, 322,000Ib; max landing, 225,000Ib; zero 
fuel, 200,000Ib; typical payload, 45,000Ib; weight less fuel, crew and 
payload, 150,450Ib. 

Payload accommodation: Cabin volume (less flight deck), 7,600 cu ft; 
baggage and freight volume, 1,950 cu ft; cabin accommodational 
length, 105ft; max internal width, 11ft 6in; max height, 7ft 6in; max 
usable floor area (less flight deck), 1,130 sq ft; dimensions of largest 
door, 72in x 34in; max number of seats, 163 at 33in pitch. 

Fuel capacity: 19,315 Imp gal. 

Performance: Opt-cost (i.e., typical) cruising speed at 36,000ft and 
230,000Ib, 490kt IAS; corres s.f.c., 0.0378 n.m./Ib; take-off field length, 
ISA, SL, max take-off weight to 35ft (1.18 x 4 x engine distance), 
8,200ft; landing field length, ISA, SL, max landing weight from 5O0ft 
{allowing 60 per cent factor), 7,300ft; range A (max payload), allowances 
included for air and ground manoeuvre, 4,470 n.m.; range B (max fuel), 
allowances included for air and ground manoeuvre, 6,060 n.m.; corres 

ayload, 18,230Ib; cruise Mach number at 36,000 fe,{0.88 ; Mne, 0.90; 
ies 0.88; Vso at max landing weight, 100kt EAS. 


VCi1 = This project for a medium-haul scaled-down version of the 
VC10 was dropped in May 1961 in favour of the BAC One-Eleven. 


WHITWORTH GLOSTER AIRCRAFT LTD = Baginton, 
Coventry, Warwickshire. (Member of the Hawker Siddeley Group.) 


AW.650 Argosy The Argosy is aimed at the a potential air freight 
business. It is the only pressurized turboprop freighter (four Darts) 
designed from the outset for civil use, and it is also the only freighter 
with a swing nose and a swinging aft end to — rapid loading. 

The first contract for Argosies was signed by the American all-cargo 
line, Riddle Airlines, for seven Series 100 Argosies. After delivery of 
the first aircraft on December 8, 1960, first revenue flight on “Logair” 
work—first such commercial flight bY a pressurized turboprop all- 
freighter—was on January 15, 1961. BEA has also ordered three of this 
version; delivery is current as this issue goes to press, and first scheduled 
service, between London and Milan, is due on November 26. (Details 
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of BEA’s Argosy plans: Flight, October 26, 1961, page 669.) Firsi flight 
of the Argosy was on January 8, 1959, at Bitteswell. Certification testing 
was completed in September 1960, by when it had n confirmed that 
financial assistance would be made available by the Government for 
development. A second version of the civil Argosy, the Series 200, is 
now in production, with a box-spar, integral-tank wing and other 
improvements. : 

An order for 56 AW.660s (the military version) for RAF Transport 
Command will be of considerable value to the civil programme. 

The following data are common to both the Series 100 and Series 200 
Argosy :— 

Powerplant: Four Rolls-Royce Dart 526 RDa.7/2 of 2,100 e.h.p. each 
driving Rotol Type R.186/4-30 11ft 6in propellers. 

Dimensions: Span, 115ft; length, 86ft 9in; height empty, 27ft; wing 
area, 1,458 sq ft. 

Payload accommodation: Cabin volume, 3,680 cu ft; passengers’ 
baggage volume, 182 cu ft; cabin length, 46ft 10in; max width, 11ft 8in; 
max height, 8ft 9in; max usable floor area, 426 sq ft; dimensions of 
largest doors, 6ft 8in x 8ft 8in; max seats, 84 at 32in pitch. 

Water-methanol capacity: 137 Imp gal (164 US gal). 


Series 100 

Weights: Max take-off, 88,000Ib; max landing, 84,000lb; zero fuel, 
77,500Ib; capacity payload, 28,000Ib; weight less fuel and payload, 
48,500ib. 

Fuel capacity: 3,300 Imp gal. 

Performance: Typical cruising speed, 240kt at 18,000ft and 75,000Ib; 
corres fuel qesumesien. 0.076 n.m./Ib; take-off field length, SL, ISA, 
5,000ft; landing field length, 5,500ft from SOft fully factored; range A 
(max payload), 780 n.m.; range B (max fuel), 2,370 n.m.; corres pay- 
load, 13,100Ib for 2,070 n.m.; VNe, 270kt IAS; VNo, 235kt IAS; Vso, 
89kt IAS at 84,000Ib. 


Series 200 


re Max take-off, 90,000Ib; landing, 84,000Ib; zero fuel, 
pyoo 4 capacity payload, 31,000Ib; weight less fuel and payload, 


Fuel capacity: 3,400 Imp gal (4,080 US gal). 

Performance: Typical cruising speed, 240kt at 18,000ft and 75,000Ib; 
corres fuel consumption, 0.076 n.m./Ib; balanced field length, max take- 
off weight, SL, ISA, 5,300ft; at SL, ISA + 15°C, 5,560ft; at 5,000ft, 
ISA, 7,000ft; landing distance from S5Oft, 5,500ft; range A (max pay- 
load), 650 n.m.; range B (max fuel), 2,400 n.m.; VNe, 270kt IAS; Vno, 
235kt LAS; Vso, 89kt IAS at 84,000Ib. 


AW.670 Air Ferry This project is a variant of the Argosy intended for 
car ferry operations for short-haul, very high density (132 seats) 
passenger operations. A similar aircraft, it is'designated AW.671 Airbus. 
it has a bigger non-pressurized fuselage and engines of increased power. 
Data which differ from the Argosy are as follows :— : 

Payload accommodation: Cabin volume, 1,058 cu ft (upper deck) ; cabin 
volume, 6,500 cu ft (lowerl deck); baggage volume, 250 cu ft; cabin 
length, S8ft; max width, 15ft; max height, 8ft 6in; max usable floor 
area, 870 sq ft; dimensions of largest door, 8ft 6in x 15ft; max seats, 132. 

Performance: Typical cruising speed, 264kt at 
10,000ft and 80, b; corres fuel consumption, 
0.057{n.m./Ib; balanced field length,’max take-off 
weight, SL, ISA, 5,100ft; at SL, ISA + 15°C, 
5,450 ft; at 5,000ft, ISA, 6,350ft; landing dis- 
tance from SOft, 3,560ft; range A (max pay- 
load), 630 n.m.; range B (max fuel), 1,410 n.m.; 
corres payload, 14,500Ib. 


AW.650 ARGOSY 


“Flight” operators’ reference drawing 
—key: page 800 44 





FREIGHT HOLD 
TOTAL 3680 cu ft 





FREIGHT HOLD +++ 
LENGTH 46ft10%in 





IZ7/18x13 in) 
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CONTROLS 


ELECTRIC CONTROL SYSTEMS 








SPEED AND TEMPERATUR 





CONTROLS 


AUTOMATIC 
STABILISATION 
EQUIPMENT 





JET PIPE TEMPERATURE 








Wi Manufacture 
B05 ” Contribute to safety throughout the world 
~~ After-Sales Service 





- The de Havilland Aircraft Company Limited, satticic, Herts. Tet: Hatfieia 2300 


HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.1 
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@ the initial design study 
@ the final design 

@the manufacture 

@ the installation 


we have highly skilled technicians 
capable and experienced in dealing 
with unusual engineering projects 














GPO SOx 72. CURRAN ROAD 


CARDIFF 


SOUTH WALES UA 








TELEPHONE - CARDIFE Loses 
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"add COLOUR 


lo your 
indoor photography 


AMATEUR PHOTOGRAPHER’S Indoor Colour 
Number opens up a fascinating new range of 
possibilities. Among special features are 
“Colour at the Circus” by Douglas Dickins, “A 
Colour Nude” by J. P. Connell, and an intro- 
duction to Agfacolour printing by Neville 
Maude— including a description of the darkroom 
equipment, chemicals and materials you need. 
There are many superb illustrations. Don’t 
miss this stimulating issue. 





Amateur 





PHOTOGRAPHER 


y 
. INDOOR COLOUR NUMBER | | 
<< 
ae 


¥ NOW ON SALE From all newsagents —Is 3d 
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HEAT EXCHANGE 
EQUIPMENT 
FOR AIRCRAFT 





SERCK FUEL COOLED 
OlIL COOLERS 


are fitted in many of the new 

Jet Liners coming into service in 

the leading world Air Lines; 
including the VC10, BAC One-eleven, 
and the DH Trident all of which are 
powered by Rolls-Royce Engines. 








9ERCK ALSO MANUFACTURE FOR THE 
AIRCRAFT INDUSTRY:— 


AIR OR FUEL-COOLED ENGINE AND 

HYDRAULIC OIL COOLERS, AIR 

AND OIL-HEATED FUEL HEATERS, DE-ICING 
HEAT EXCHANGERS, SHEET METAL FABRICATION 
IN STAINLESS STEEL AND LIGHT ALLOYS. 





SERCK RADIATORS LIMITED WARWICK 


ROAD BIRMINGHAM 












11 
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MANE by Ia 


GALLEY 
EQUIPMENT 


MEAL BOX, Type 1/108 
(weight 104 Ib.) 
Designed to take 6 or 8 trays 


William Mallinson — “!! withandtoftagalley 


installation measuring 


ns 114" x 17%" x 184’. 
za 
aa Ge atc. Constructed from MALLITE 


130 HACKNEY ROAD -LONDON :«‘€E.2 EGB.4. which has given many 
years of service as an aircraft 


; ; servic 
eagpens Tinea’ tontee floor taking direct seat loads. 


MANUFACTURERS OF PLYWOOD - ARMOURPLY - PANELS AND AIRCRAFT LAMINATES 





ORCHARD & IND LIMITED 


TECHNICAL PRINTERS TO THE AIRCRAFT INDUSTRY 





Our Services Provide 
@ Maintenance Manuals, Spare Parts Lists, Publicity etc. 


@ Letterpress and Lithography 


@ A special composing process for technical manuals 
showing up to 50%, reduction in price on letterpress 


@ Binder manufacture, including a patented style for 
ATA 100. Prompt and efficient service for all types 
of binders, including lightweight covers. Send 
your enquiries for estimate 


@ Expert and rapid collation of pages, including 
customers’ own matter 


@ Advice and assistance to clients at every stage of 
technical printing 


ORCHARD & IND LIMITED - NORTHGATE - GLOUCESTER - Tel: 23091 (3 lines) 
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Avion de transport moyen tonnage 
@ décollage et atterrissage courts 
Charge marchande : 4 4 7 tonnes 
Roulement au décollage et 

a l'atterrissage : moins de 100 méfres 
Vitesse de croisiére : 400 km/h. 





BREGUET 941 
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We have recently purchased the most comprehensive 
stock of D.C.3 & C.47 
spares available 


BUY DIRECT FROM 
THE STOCKISTS 
WITH THE STOCK 





to-day 









Stockists of Exhaust parts 
and Hydraulic components, 
instruments, plugs, sockets, 
together with all consumable 


parts. 24HOURA.O.G. SERVICE 


AIRCRAFT ACCESSORIES LTD. 


— 










For all enquiries contact 


itn: teeth tate, Winn 38-40 PEABODY RD., FARNBOROUGH, HANTS. 


Phone: Farnborough (Hants) 3300 


EMERGENCY 24 HOUR A.O.G. SERVICE: Phone Deepcut 224 or 29 





wer all pure 
L712) power... 


AMPLIFIERS 


from 25 to 




















50,000 watts 


@ Weighs only 8 pounds complete ! 

@ All-Transistorized 

@ Draws only .54 Ampere 

@ BFO available as optional feature 

@ Completely self-contained, mounts on nstrument panel 

New NARCOMATIC SENSOR has no moving parts. derives direction 
information from strongest station signal, not the NULL 


For full information write or cable 


Vle Dhuaen AIRCRAFT SUPPLIES, W. BRYAN SAVAGE LIMITED 


Teterboro, N. J., U.S.A. Cable VANDUSAIR | 17, STRATTON STREET, LONDON, W.I Tel. GRO 1926 
NARCO world-wide Distributors 











DaS2076!F 





23 








R 196] 


ve 








23 NOVEMBER 1961 





One of the 
, Clement Clark 
Group 


FLIGHT 


* Improved sensitivity, frequency response, dis- 
tortion and power-handling capabilities with 
new type of telephone employing rocking 
armature principle. 


% Newly developed cellular ear pads in plastic 
material eliminate the disadvantages of liquid 
filled pads, and give the same or better attenu- 
ation characteristics. 


%* Stronger boom arm in dull finished titanium 
eliminates unwanted reflections. The exclusive 
Airmed design has been retained allowing 
instantaneous adjustment of the boom in three 
planes without mechanical levers. 


* Three alternative types of microphone—two 
electro magnetic and one carbon. Noise can- 
celling and normal inserts are available, and each 
is readily removable for servicing. 


All Airlite headsets are available with or without 
the exclusive quick attachment/release points 
for Airmed chain suspension oxygen masks. 
The basic headset weighs only 9 oz. 





HARLOW ESSEX ENGLAND 











SWITCH TO RELIABILITY 
WITH THE REGLO RANGE OF 
TOGGLE SWITCHES 


FULL PARTICULARS OF THESE, AND ALL 
OUR PRODUCTS, AVAILABLE ON REQUEST. 


C.W.C EQUIPMENT LTD. 


KINGS GROVE - MAIDENHEAD - BERKS 
GRAMS: DURAQUIP MAIDENHEAD 
TELEPHONE: MAIDENHEAD 2275 

















EASTERN AERO : 

ELECTRICAL SERVICES LTD 3 
WORKS AND SERVICING DEPT. 

| Priory Street, Colchester _ Tel. Colchester 6173 


SALES DEPT. 
London Airport 
Tel. SKYPORT 13/4 





AUTHORISED SALES AND 
SERVICE STATION FOR 


AIRCRAFT EQUIPMENT 
GROUP 


















Qrcecteicat 
seavices 
tte 






We specialise in the supply 
and repair of Aircraft 
Electrical Equipment for 
BRITANNIA * COMET 
VISCOUNT * VANGUARD 
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PRESS DAY — Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 








AIRCRAFT FOR SALE oe 


ERON, SERIES 2 and 1B, available, immediate 
delivery. Fully modified and de-iced. Airline 
operated. Travelair Ltd., 115 Oxford Street, W.1. [0609 


AYLORCRAFT, just completely rebuilt by manu- 
_ facturers, new 3 year C. of A. 700 hours left on | 
engine, spare engine, wing, undercarriage, etc., £850. 
Telephone 51008 Shrewsbury. (2585 


GEMINI GIPSY MAJOR, VHF, ADF, comprehen- | 
sively equipped, £2,000. Ratcliff, Widney Cottage, | 
Knowle, Warwickshire [2575 
AUSTER AIGLET TRAINER, nil hour engine, 
starter, dynamo, VHF Radio. In excellent condi- 
tion. 3 years C. of A., 2 years to go. Apply South View, 
Aston, Sheffield. [2574 
URBULENT DRUINE, only 132 hours flying time 
on air frame and engine, in as new condition, 
£836. Seen at Showrooms, Empress Garage, 285 Kin 
Street, W.6. Riverside 1998. (255 





| 


AIRCRAFT ACCESSORIES & ENGINES 





R LLASON’S for Tiger Moth spares. Gipsy engine | 
overhauls and spares; and now increased facilities at 
Biggin Hill for your C. of A. overhaul. All light aircraft 
types acceptable. Croydon $151. [0133 


IRTRADE LTD. for Aircraft and Aero Engine 
spares. Components and Instruments. A.R.B., 3 
Croydon Airport, Surrey. Tel.: CRO 0643. [0232 | 


LUGS and Sockets. More than 1,000,000 in stock 
covering over 50 different ranges, British and Ameri- 

can. Stock list on application to Sasco, Nutfield, Redhill, 
Surrey. Tel.: Redhill 5050. (0052 


AERONAU TICAL & MARINE SUPPLIES LTD. for 

all aircraft and engine spares for Dakota, Viking and 
Dove aircraft. Acronautical and Marine Supplies Ltd., 
Southend Airport, Essex. Tel.: Southend 40334/5/6. 


(0163 
H T. NEWTON AND CO. and NEWTONAIR 

* LIMITED, Gatwick Airport, for all your aircraft 
electrical and electronic equipment. A.I.D. and A.R.B. 


[0299 


Cizrus MAJOR I11. Engine done 268 hrs. £200; 
Time expired £70; Starter £15; Exhaust Pipe £5; 
Messenger Nose Cowling £10. Walters (Motors) Ltd., 
356, High Street, Ponders End, Enfield. HOWARD 1646. 

(2584 


AIRCRAFT REFUELLING/DEFUELLING HOSE 
* As supplied to the Ministries, in sizes from lin to 
3in bore. Tested for static conductivity. 
required. William Warne & Co. Ltd., 
Mills, Barking, Essex. 


AIRCRAF T STARTER HOSE. Developed especially 

for Hot Air Starters operating at 200 deg. C 
Normally supplied in 3in bore, 20ft lengths. Fully tested 
and approved. William Warne & Co. Ltd., India Rubber 
Mills, Barking, Essex. 2581 


Fittings as 
India Rubber 
[2580 


AIRCRAFT HANDLING 





ANSING BAGNALL Mechanical Aircraft Handlers. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement R 1/2 per word, minimum 14/-. Special rates for Auctions, Contracts, Patents, Legal ang 
Official Notices, Public Announcements, Public Appointments, Tenders 1/4 per word, minimum 16/-, Each 
Paragraph is charged separately, name and address must be ited. All adverti must be strictly 
prepaid and should be addressed to FLIGHT Classified Advertisements Dept., Dorset House, Stamford Street 
mdon, 8.E.1. 4 
Postal Orders and cheques sent in payment for advertisements should be made payable to “Flight,” ang 
crossed & Co. 
Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% fe 
52 consecutive insertion orders. Full particulars will be sent on application. 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an addition) 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to th 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 
London, 8.E.1. 
The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept lability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes, 








COLLINS VHF. Of particular interest to opera- 
tors of executive aircraft—we can now offer for 
immediate delivery Collins 618 FIA VHF equip- 


LIGHT AIRCRAFT DIVISION 


Here are two examples from a long list of light 
aircraft: 


CESSNA 175 


A 1960 aircraft with 12 months of 3 year C. of A. 
to run. Extras include cabin speaker, spats, and 
speed fairings, rotating beacon, sun visors, outside 
air temperature gauge. Radio: NARCO VHF 
12-channel communication, including 117.9 with 
VOR course selector and indicator. £4,650. 


ment. 50 ke spacing, 360-channels from !!7 to 


134.95. 


TRANSPORT AIRCRAFT DIVISION 


In this section we make two special offers of 
short field commercial aircraft. 
PIPER “150” SUPER CUSTOM TRI-PACER 


A 1956 Tri-Pacer. Ready to go with C. of A. 
until next Autumn. Radio: NARCO Superhomer 
with 8 crystals. L.F. Range Receiver. £2,550. 


2 TWIN PIONEERS 


We are offering two |4 seat Twin Pioneers, very 
comprehensively equipped with radio, and avail- 
able at short notice. One of the two is equipped 
for survey, and will have new C. of A. by the 
manufacturers. 


EXECUTIVE AIRCRAFT DIVISION 


D.H. DOVE |B for immediate delivery, with 
Transport category C. of A. valid until July next 
year. Built 1983, Queen 70-4 engines, propeller 
de-icing, 8 seats, 168 gallon tanks. Radio: STRIX 
VHF, HF/MF AD.97/108, ADF AD.7092. Offers 
wanted. 


2 BEAVERS 

These two aeroplanes are now available for 
delivery in approximately six weeks’ time. Both 
have low engine hours and good radio, one has 
wing tip tanks. 


PART EXCHANGE WITH 
OTHER AIRCRAFT OR CARS 


CREDIT TERMS 
ARRANGED 


NEW OR USED 
AIRCRAFT SUPPLIED 


TELEPHONE: Monday-Friday 9 a.m. to 6 p.m. 


SHACKLE TON 


Saturdays 9 a.m. to | p.m. 








AVIATION LIMITE 


PICCADILLY, LONDON, W 1! 








BUSINESS OFFERS 











. Only £75 each. J. T. Leavesley Ltd., Alrewas, | 
Staffordshire. "Phone: ALREWAS 354/5/6 (2579 





AIRCRAFT HANGARS 





| 

HANGARAGE AND OFFICE ACCOMMODATION | 

available Panshanger Airport for Executive Opera- } 

tor. Full details by return. Box No. 7676. 
SITS VAC. 


LYING CLUB wishes to purchase Hangar, preferably | A. n 
price. | Chatsworth Road, London, E.5. 
, , 


from Northern Ireland. State condition and 
Box No. 7674 


(2576 | — 


HANGARS TO LET 
ON LONG OR SHORT LEASE 


We have available approx. 20 hangars in various parts 

of the country, mainly in the north—suitable for the 

storage of all types of Aircraft up to 150ft. wing span 

by 30ft tail height. Central heating and lighting available 
if required. 


Tre VACANCIES exist for P.P.L. holders to take 
one-sixth share each in private light aircraft. Write 
now. Box No. 7462. {0421 


CLOTHING, FOR SALE OR WANTED 





Why park your Aircraft outside all winter when we can 
offer cheap unlimited accommodation ? 
Nore: Hangars and other types of buildings also available R 
for general storage. } ° 








A.F. officers’ uniforms purchased, good selection 
of R.A.F. officers’ kit for sale, new and recon- 
| ditioned. Fisher’s Service Outfitters, 86-88 Welling eT 


Write, ph call th your requirements. “ / 
a ee eS a Street, Woolwich. Tel.: Woolwich 1055. 


Wescol Construction Co. Ltd. 
Northowram 
Halifax (68168) 





| 
[2573 | 
| ELECTRICAL EQUIPMENT 





AIR ‘PHOTOGRAPHY 








W. YOUNG. Specialists in all ex-Government 
photographic equipment. Showrooms at 195 


stock, covering over 50 different ranges. British 
and American. Stock list on application to Sasco, 
Nutfield, Redhill, Surrey. Tel.: Redhill 5050. [0054 


| BLECTRICAL Connectors. More than 1,000,000 in 


Tel.: AMHerst 6521. 
[0298 
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—— 


ENGINE OVERHAULS 


— 





Se a . 
INE overhauls. Hants & Sussex Aviation Ltd. 


- Britain's most comprehensive overhaul service, 
including magneto and component overhaul with spares 
supply Al) D.H. range up to Queen 30 Mk. 2 for Heron. 

" Siddeley, Blackburn Cirrus, Lycoming and 
United Kingdom distributors of Continental motors. 
exchange pool most type engines. Specialists in 
work. Address: The Airport, Portsmouth, Hants. 


Tel: 63051. (O711 





—__— 


GLIDING TUITION 





a 
M. Winter Weekly Gliding Courses. Reduced 

Rates. Apply Course Secretary, Lasham Gliding 
Society, Alton, Hants. [0570 





GROUND EQUIPMENT 





URPLUS—DOWTY ROTOL CONSTANT SPEED 
S TEST RIG MK. II: Type KM.2; Serial 187/A, for 
Controller Unit Testing; Hydraulic Pumps; Feathering 
Pumps; Accumulators, etc. Incorporating 60 H.P. for- 
ward and reverse Variable Speed Motor, on 3 Phase 
Mains. Apply: L. Solloman Limited, 21 Hampson Street, 
Prince’s Bridge, Salford, 5, Lancs. Phone: BLAckfriars 
4571. (2578 








INSURANCE 





Fut FLYING COVER INCLUDED for Life, 

Endowment Assurances, House Purchase and Retire- 
ment Provision WITHOUT ANY EXTRA PREMIUMS 
for Pilots and Aircrew of Civil Airlines and Flying Clubs. 
Cc itive terms for R.A.F. Personnel, Instructors, 
Test Pilots. City Assurance Consultants Ltd., 46 Cannon 
Street, London, E.C.4. CITy 2651/2/3. [0068 





PACKING AND SHIPPING 





R &J. PARK LTD., Dominion Works, Thames Road, 
* Chiswick, London, W.4. ‘Phone: Chiswick 7761. 
Official packers and shippers to the aircraft industry. 


[0012 


The 162 


APPOINTED DEALERS 
The North : Westair Limited, 





rth & West Midlands 
Squires Gate Airport, Biackpool, Lancs. 


East ingle & East Midlands : 
W. H. & J. Rogers (Engineers) Ltd., 
Gt. Barford, Bedford. 
West: Steels (Aviation) Limited, 
Clifton, Bristol. 
Scotiand : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotland. 


E DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - HERTFORD 
TELEPHONE: ESSENDON 3iS 











There is a JODEL for you. 


Either the AMBASSADEUR 3 seater 
or the MUSKETEER 4—S seater. 


U.K, Agents: 





ROLLASON AIRCRAFT & ENGINES LTD. 
REDHILL AIRPORT - - - SURREY 
Telephone: NUTFIELD RIDGE 2212 


GLY 
PVGARG2 


Sole Distributors in the U.K. 


VIGORS AVIATION LTD. OXFORD 
AIRPORT. KIDLINGTON 3444 
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PUBLIC APPOINTMENTS 
AR MINISTRY have vacancies for CIVILIAN 
- rs RADIO — at R.A.F. Sealand, 


AERO LIMITED 





EXCEPTIONAL CESSNA 310 OFFER 
ON BEHALF OF OFFICIAL RECEIVER 


Here is an exceptional opportunity to purchase 
an extremely well-equipped aircraft of this 





superb type, the sleek, fast, comfortable 
CESSNA 310, with its ph I sing! gi 
performance, and in virtually zero houred 


condition, yet at well below its normal value 
because of the unusual circumstances. 

Constructed 1956. Total Time only 700 hrs.; 
zero hours on engines with new M-type mount- 
ings; Lear Auto-pilot; Oxygen system and many 
extras. The following fantastic radio: STR 
12D100 140 ch. VHF Transceiver; Lear LVTR-36 
VHF Transceiver; ARC T-11B8 Transmitter; ARC 
VHF 15-D Navigation system; ARC CD-!; 
Altitude Controller; Approach Controller; 
Approach Coupler; Lear LR-89 Glide Path 
Receiver; Lear Model 2200 Marker Beacon 
Receiver; AD 722 Marconi Radio Compass; Lear 
Radio Compass, Model ADF-i4. 

The C. of A. has just expired, and it can be 
purchased “‘as is’, though we prefer to offer it 
with renewed C. of A., re-sprayed to suit, for 
£15,000 or best offer. Make this your bargain of 
the year. 


Sole U.K. Distributors for Mooney Aircraft: 


R. K. DUNDAS AERO LTD. 
Dundas House, 59 St. James’s Street, 
London, S.W.! 

HYDe Park 3717. Cables: DUNDUK 














NOW ! 
The magic “MORAVA” L200A 





The latest Aircraft’ rom 
OMNIPOL of Czechoslovakia 
The Morava is the most luxurious, reasonably 
priced and comprehensively equipped Executive 
aircraft in its class. 
Spacious 5 seater with ample luggage space. 
Economical cruising at 174 m.p.h. for a total con- 
sumption of only I! g.p.h. 
Full airframe and propeller de-icing included as 
standard. 
Two 210 H.P. Walter M337 engines with Fuel 
Injection. 
Variable Pitch, fully feathering Propellers. 
Hydraulically operated flaps and tricycle under- 
carriage. 
British C of A Validation in full Public Transport 
Category (Group C). 
Full Spares Backing 
Enquiries welcomed also for the Aero 145 
twin and the elegant single engine Meta-Sokol 


SOLE U.K. AGENTS 
PETER S. CLIFFORD & Co. Ltd. 
Oxford Airport, Kidlington 
Phone Kidlington 3355 


Evening and W/Ends Bletchington 392 
in conjunction with GC Edward Mole, U.K. 
Distributor. 





World wide distributors OMNIPOL, PRAGUE 





Cheshire; REU iow, Bedfordshire; and various 
other R.A.F. stations throughout the United Kingdom, 
for the servicing, repair, modification and testing of air 
and ground radio and radar equipment. Commencing 
salary (National) (according to age) is £630 to £810 p.a. 
max. salary £930 p.a. Rates are subject to small deduc- 
tion at certain provincial stations. Houses may be 
available for renting at West Kirby some 15 miles from 
Sealand. Apply to Air Ministry, C.E.3h, Princes House, 
Kingsway, London, W.C.2, or to any Employment 
Exchange quoting City O/N 3057. [0560 





ENGINEERS 


FOR RESEARCH AND DEVELOPMENT 
IN GOVERNMENT SERVICE 


Following are examples of vacancies at Scientific Officer 
(£738 to £1,222) or Senior Scientific Officer (£1,342 to 
£1,654) level now available: 


POST OFFICE RESEARCH STATION 


Dollis Hill, London—Long Distance Radio Communi- 

cation using Satellites, involving work on Masers, para- 

metric amplifiers, large steerable antennae, etc. (Scientific 
fficer or Senior Scientific Officer.) 


HYDRAULICS RESEARCH STATION 


Wallingford, Berks—Civil or mechanical engineer or 

physicist with knowledge of mechanics of fluids to be 

engaged in Studies of Hydraulic Problems in the field of 

civil engineering, including scale model investigation and 
basic research. (Scientific Officer.) 


ROYAL AIRCRAFT ESTABLISHMENT 


Farnborough, Hants—Civil Engineer for Structures 

Department. Work includes Research into the Loading 

on Aircraft and Missile Structures, to determine their 

structural efficiency, and the development of suitable 

t equip and hniq (Scientific Officer or 
Senior Scientific 


Officer.) 
There are many other vacancies for Research and De- 
velopment Engineers and most scientific disciplines. All 
posts carry a pension. Good promotion prospects. 
Enquiries to Civil Service Commission (Scientific Branch), 
17 North Audley Street, London, W.1, stating age, quali- 
fications, etc. 2571 








RADIO AND RADAR 





AFTER SALES SERVICE. We guarantee 12 months 
free servicing on all new equipment sold by us. 
Make sure you order your new and secondhand equip- 
ment from A. J. Whittemore (Aeradio), Ltd., Biggin 
Hill, Kent. [0302 

















laces in the A.F.R.Ae.S. Exams. 
We definitely Guarantee 
NO PASS—NO FEE 


A cour of this enlightening Guide to 
well- posts will be sent on request— 
FREE! Write: B.1.E.T., 306s HOUSE, 
29-31, WRIGHT'S LANE, LONDON, W.8 


AIRMOTIVE SUPPLY (LONDON) LTD. 
Affiliote of Airmotive ly Corpn. (U.S.A.) 
SUPPLIERS OF PRATT & WHITNEY 
ENGINES AND ENGINE PARTS 
AND RELATED SPARES 
TO WORLD AVIATION 
28 VICTORIA STREET, LONDON, S.W.! 
Telephone: ABBey 7788 

















PILOT VACANCIES 


DERBY AIRWAYS have immediate 
requirements for Ist and 2nd Officers 
on their expanding Argonaut and 
Dakota fleets. These posts are perm- 
anent and pensionable. 

Apply Chief Pilot, Derby Airport, 
Derby. Tel: ETWALL 52! 
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books for the motorist 


Go Continental by Car 
Walter Hutton 


Gives detailed information on everything a motorist needs to know when planning a motoring 
holiday in Europe. Hints on preparing the car, how to avoid the congested routes, mountaineering 
by car, winter sports and information on hotels and roads are a few of the subjects included. 


17s 6d net, by post 18s. 


The Autocar Road Tests—Spring 1961 
By Tue Autocar technical staff 


Illustrated reports on the performance of current British and foreign cars including small family 
cars, luxury saloons and enthusiasts’ sporting models. Each report contains a description of the 

car’s behaviour under varying conditions, numerous photographs and plans and a comprehensive 
table of technical information. 


6s 6d net, by post 7s 2d. 


Car Driving As An Art second edition 
S. C. H. Davis of THe AuTOCAR 


For advanced drivers as well as beginners. Does not merely explain how to drive, but covers 

the whole art of motoring. Driving in traffic, in fog, in rain and snow, on ice, foreign touring, 
dealing with passengers, luggage and caravans, and sports car performance are some of the 
subjects dealt with. 


12s 6d net, by post 13s 6d. 


Caravanning and Camping for Motorists 
John Yoxall 


Deals thoroughly with everything essential to the full enjoyment of mobile caravanning and motor 
camping. Covers such items as choosing a matched outfit; interior layout; design and construction; 
undercarriages ; brakes and hitches; lighting and heating; water supply; sanitation; maintenance; 
caravanning abroad ; tents and equipment; clubs; and legal matters 


8s 6d net, by post 9s 2d. 


Value-For-Money Motoring 
J. R. Davey 


Specially designed to show the motorist how he can run his car at the lowest overall cost. 

Anybody without much technical knowledge can, by following the directions given, ensure 
greater reliability and longer life for his car, reduce his garage bills appreciably and save himself 
pounds. 


7s 6d net, by post 8s 2d. 





Obtainable from all booksellers 


Published for The Autocar by lliffe ef ia, 
Dorset House, Stamford Street, London, S 
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SERVICES OFFERED | 





————— 


EPAIRS and C. of A. overhauls for all types of 
Ro vircraft. Brooklands Aviation Ltd., Civil Repair 
Services, Sywell Aerodrome, Northampton.  Tel.: 
Moulton 325! [0307 





ma 
SITUATIONS VACANT 
ae 
EQUIRED IMMEDIATELY, experienced Viscount 
R captain. Apply Chief Pilot, Starways Ltd., Liver- 
pool Airport, Liverpool, 24 [2539 
AVIGATION INSTRUCTOR required.—Apply giv- 
N ing full details of experience to the Chief Instructor, 
Airwork Services Training, Perth Aerodrome, Perth. 
[ 








INICAL ILLUSTRATOR required for expand- 

ing Publications Team. Applicants should have 
served a recognised course as trainee or apprentice fol- 
lowed by extensive practical experience. Preference will 
be given to Members or Licentiate of the S.I.A. in Tech- 
nical Illustration. The successful candidate must be 
proficient in line, wash and airbrush work and equally 
t in aided or unaided perspective drawing. 

The post, at Senior Staff level, commands an_attractive 
salary with excellent working conditions. There is a 
uation scheme and the usual sickness benefits. 

Write stating experience and present salary to The Sec- 
retary (1.952) Production Engineering Research Associa- 
tion, Melton Mowbray, Leics. (2567 


A GROUND INSTRUCTOR to lecture on Helicop- 
ter Aerodynamics and Airmanship is required by 
the Helicopter Training School operated by Bristow | 
Helicopters Limited (a British United Airways Company) | 
at Redhill, Surrey. Applicants are invited to submit full 
details of qualifications and experience to Operations 
Manager, Bristow Helicopters Limited, Redhill Aero- | 
drome, Surrey. [2568 | 
NORTHWEST INDUSTRIES LTD., a Canadian | 

company employing about 500 people on the modi- 
fication and overhaul of military and civil aircraft, has a 
for a Project Engineer (electrical/electronic) 

with at least five years experience in the design of air- 

‘borne electronic and electrical installations. Duties will | 
include preparation of schemes, supervision of a small 
section of draughtsmen, and advising a group of technicians | 
engaged on the overhaul of electronic equipment. Mini- 
mum qualifications HNC in Electrical Engineering or | 
equivalent. Salary range $6,800-7,800 p.a. according to 
qualifications and experience. | 


[EXCELLENT BENEFIT programme after a short pro- 
bationary period. Assistance with relocation ex- | 
penses to be discussed with successful applicant. Apply | 
to Manager Industrial Relations, Northwest Industries | 
Limited, Box 517, Edmonton, Alberta. 


AUTAIR will shortly require experienced Captains, 
_ First Officers and Air Hostesses for DC-3 and 
Viking operations from Luton. Applications should be | 
made in writing to Capt N. Rowan, Chief Pilot, Autair 
(Luton), Ltd., Luton Airport, Beds. ig 


(CueEF FLYING INSTRUCTOR Required, Commer- 
cial Licence and preferably with Instrument Rating 
but not absolutely necessary. Capable of taking charge of 
club and A.T.C. flying. Position is permanent with firm 
of long standing. Good Salary according to experience. 
Full details to Box No. 7677. (2577 








SITUATIONS WANTED 





cP 450 HRS. requires Post anywhere. Experience | 
Europe, Africa. Earnings devoted to I/R. Box No. | 
7675. (2583 | 





TRADE MARKS 





The Trade Marks set out below were assigned on the 
20th October, 1961, by the de Havilland Aircraft | 
Company Limited, of Hatfield Aerodrome, Hatfield, j 
Hertfordshire, to the de Havilland Engine Company 
Limited, of Leavesden, Hertfordshire, WITHOUT THE 
GOODWILL OF THE BUSINESS IN WHICH THEY 
WERE THEN IN USE. 


Registered Number Trade Mark Goods | 
496448 GIPSY Aircraft and Aircraft | 
Engines 

578635 GIPSY JUNIOR Aircraft Engines 
[2586 | 


TUITION 





| 


LEARN TO FLY, £37; Instructor’s Licence and Instru- 

ment flying for £4 12s. 6d. Night flying £5 12s. 6d. 
Per hour Residents 6 guineas weekly. Specialized | 
Courses for Commercial Pilot’s Licence. Wiltshire School | 
of Flying Ltd., Thruxton Aerodrome (Andover Junction, | 
thr 1Smin from Waterloo), Hants. [0253 | 


A F.R.Ae.S., A.R.B., Certs., A.M.I.Mech.E., etc. | 
* on “No Pass—No Fee” terms. Over 90% suc- 


cesses. For details of Exams and Courses in all Branches | 
of Aeronautical work. Aero Engines. Mechanical Eng., | 
etc. Write for 148-page Handbook—free, B.1.E.T. (Dept. 
702), 29 Wright’s Lane, London, W.8. [0707 











_TURNER CHARLES LTD. 


offer well-paid positions to stress 
engineers on the following projects 


| AIRCRAFT 
| 


1 Executive 2 Seniors 2 Intermediates 


ATOMICS | 


1 Executive or 1 Senior 


HEAVY | 
| 
| 





MECHANICAL 


1 Executive 2 Seniors 


HYDRAULICS 


| 1 Senior 1 Intermediate 
| Stressing experience required (prefer- 
ably in the aircraft industry) 


Executive 8 years Senior $ years 
Intermediate 3 years 


Inquiries should be posted to:— 
The Personnel Manager 


| TURNER CHARLES LTD. | 


Grove House, London Road, Isleworth 
Middlesex 

















MARSHALL 
AIRPORT WORKS, CAMBRIDGE 
require 
Airframe Fitters 


Aircraft Electricians 


for work on the Vanguard, Viscount, 
Valiant and Comet. 


High Average Earnings 
Resulting from Good Wage Rates 
Production Bonus and Overtime. 

SUBSISTENCE PAYABLE 
SINGLE LODGINGS 
AVAILABLE NEAR WORKS 


Write, Call or Phone 
Cambridge 5629! Extn. 36 


EMPLOYMENT OFFICER 

















AIRCRAFT & ENGINE PARTS 


Continental Engines and Parts 
Lycoming Engines and Parts 
Champion Spark Plugs 
Collins Radio 
Lear Inc. 

Bendix Radio 
Nationa! Aeronautical Corp. (NARCO) 
Goodyear—Wheels, Brakes, Tyres 
Douglas DC-3/C-47 
Hose and Hose Fittings 


ATLANTIC AVIATION 
CORPORATION 

BOX 144, SOUTH HACKENSACK, N.J. 

Cable Address: 


Atlantic Teterboro 
Phone: Atlas 8-1740 


Teterboro Airport 
Teterboro ,N.J. 
U.S.A. 











TUITION 





THE COLLEGE OF AERONAUTICS 
TWO-YEAR DIPLOMA COURSE 1962-1964 


Applications are invited from suitably qualified men and 
women who wish to enrol for the Two-Year Diploma 
Course which begins in October, 1962. 


This post-graduate course in Aeronautical Science and 
Engineering is intended primarly for University Graduates 
in Engineering, Science or Mathematics. Technical 
Col students and others who possess a Higher National 
Certificate, Diploma or equivalent qualification and 
attain the required entrance examination standard may 
also be accepted. The Curriculum includes the subjects 
of Aerodynamics, Aircraft Design, Electrical and Control 
Engineering, Materials, Production and _ Industrial 
Administration and Aircraft Propulsion in all of which 
subjects a major specialization may be taken. Lecturesjand 
laboratories in eer r — Flight are obligatory for 
all students. 


All applications will be considered by the Board of 
Entry which may call candidates to attend at the College 
for written Entrance Examination in Engineering, 
Physics, Mechanics and Mathematics, to be held on 
Monday, April 2, 1962. Exemption from this examination 
will normally only be given to candidates possessing 
approved university degrees in Science or Engineering, 
or reading for such degrees. The Board may also require 
attendance for personal interview at a later date. 


Candidates who possess Bachelors Degrees with Ist or 

2nd Class Honours in Aeronautics, and also in Science 

or Engineering if they have adequate post-graduate 

experience may, at the discretion of the Board of Entry, 

be accepted for entry to the second year of the course and 
qualify for the Diploma (D.C.Ae.). 


Further information about the course and forms of 
application, which must be completed and returned not 
| later than Saturday, March 10, 1962, may be obtained 
| from the Registrar, The College of Aeronautics, Cranfield, 
| Bletchley, Bucks. ps2 





| 





| J,ONDON SCHOOL OF AIR NAVIGATION offers 
| full-time personal coaching with Home Study 
Correspondence Courses or Combination of both for 
all aspects of professional pilots and navigation certifica- 
tions, also PPL. Officially appointed Services Courses 
—Scheme, 33 Ovington Square, Knightsbridge, London, 
S.W.3. KEN 8221. [0510 
ENDAIR FLYING CLUB. Flying training, Tigers, 
Austers, etc. Full details on request. Write or 
phone Biggin Hill 2251. [0239 


EXETER SCHOOL OF FLYING offers the least 
expensive and most comprehensive flying training, 
available. We specialise in Commercial Pilot training 
and Instructors’ training and our Private Pilot’s course is 
approved. Contract rates from £3 18s. 6d. Full Air 
Traffic Control. VHF/DF and 24 hour Met. Service. 
Radio equipped aircraft. Grass or runways. Local 
accommodation from £3 10s. Airport £5 15s. 6d. Exeter 
Airport Limited, Exeter. Tel.: 67433. (0281 
AVIGATION LTD. provides full-time or postal tuition 

or a combination of these methods for M.O.A. 
pilot-navigator licences. Classroom instruction can be 
provided for A.R.B. General and Performance Schedule 
examinations. D4 Links: Ring RODney 8671. For 
| details apply Avigation Ltd., 30 Central Chambers, 
Ealing Broadway, London ,W.5. EALing 8949. [0248 


PENHAM LINK TRAINING CENTRE, D4 and 
ANT 18 trainers. Instrument Ratings, Renewals 
and latest procedures for flights to any Aerodrome in the 
World. 21s. an hour. Denham 3171. [0295 
OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL, Commercial and Private Pilot's training 
Instructors’ Courses, night flying every night. Rates 
from £4 (contract). No entrace fee or subscription. 
| Municipal Airport, Southend-on-Sea. Southend-on-Sea 
40201. [0450 
GURREY & KENT FLYING CLUB, Biggin Hill 
(BN9) 225. M. of A. approved course. Tiger and 
Hornet Moths, Chipmunk and Prentice. Contract rates 
Route 705, one hour from Victoria. [029. 





| 
| 
} 





| BOOKS 


|“@ xO Continental—By Car.” Holiday motoring in 
Europe. By Walter Hutton. The author, who at 
one time was European Manager of the New York Times, 
spends six months of each year touring on the Continent 
of Europe, and in consequence has a unique knowledge of 
| his subject. In this book he explains how to avoid the 
| congested routes, either when travelling to known tourist 
| attractions or in seeking the lesser-known beauty spots 
| and places of interest. After a chapter on plans and pre- 
parations, all the main countries of central Europe are 
visited. France, Belgium, Holland, Germany, Austria, 
Switzerland, Italy and Spain. There are also chapters on 
mountaineering by car; and highways to hobbies. The 
text is supported by clearly drawn maps, including those 
covering the best approach routes to various countries, 
mountain passes. author gives first-hand 
information on condition of roads, hotels to visit and 
_— and things to see. 17s 6d. net from all booksellers. 
| By post 18s. 5d. from Iliffe Books Ltd., Dorset House, 
| Stamford Street, London, S.E.1. 
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“QAR D A Art.” By S. |“Q’ELESTIAL Na tion for Yachtsmen,” 3rd HE Autocar Road Tests—Autumn /959.” 
C 2 aP The hemcar* Thee enlde fae lonraon C Edition, by M. ‘Sew. This little book, intended “The Autocar” technical staff. Illustrated aw 


Davis of “The Autocar.” This guide for learners 
and advanced drivers by a former racing motorist is 
outstanding in teaching roadcraft—the higher art of 
driving, as distinct from the elementary business of 
making a vehicle start, stop and keep on its course. 
The present edition has been thoroughly revised and 
re-illustrated. Some of the subjects dealt with are: 
the driving test; driving in rain, fog and snow; driving 
in traffic and driving for performance; dealing with 
passengers, luggage, and trailers; foreign touring; and 
care and maintenance. 12s. 6d. net from all booksellers. 
By post 13s. 6d. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 


ECHANICS for the Home Student,” by Eric N. 
Simon, in association with W. D. Burnet, B.Eng., 
Lecturer in Mechanical Engineering at Sheffield Uni- 
versity. The nineteen chapters of this practical book 
provide an excellent introduction to the subject under 
such headings as Action, Force, Momentum, Power, 
Applied Force, Friction, Centre of Gravity, Density, 
Fluids, Gases, Heat, Vibration, Stress, Impact, Rota- 
tion, etc. 7s. 6d. net from all booksellers. By post 
8s. 3d. from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 





ALUE-For-Money Motoring.” By J. R. Davey. 
This book, by a member of “The Autocar” staff, 
is specially designed to show the motorist how he can 
run his car at the lowest overall cost. Among the sub- 
’ dealt with are the choice of petrols and oils; how 
to obtain the maximum m.p.g.; self-servicing; how to 
recognize the need for a major overhaul; methods of 
preserving bodywork; the correct use of tools; buying 
a new or secondhand car. 7s. 6d. net from all book- 
sellers. By post 8s. 2d. from Iliffe Books Ltd., Dorset 
House, Stamford Street, London, S.E.1. 


especially for beginners, receive a very warm 
welcome from every yachtsman who has wanted . 
learn the art of navigation by the heavenly bodies, bu 

has been deterred by its apparent complexity. c 
particular, it will make an i jate appeal to all 
who feel their mathematics are not up to standard, for 
neither geometry nor trigonometry play any part in 
the author’s explanation—indeed, even those who can 
manage little more than addition and subtraction should 
master this book with ease! 64 pages. Illustrated with 26 
diagrams and graphs. 7s. 6d. net from all booksellers. 
By post 8s. from Iliffe Books Ltd., Dorset House, Stam- 
ford Street London S.E.1 





on the performance of current British and foreign cars 
including small family cars, luxury saloons and enthusiasts’ 
sporting models. Each report contains a description of 
the car’s behaviour under varying conditions, numeroys 
photographs and plans and a comprehensive table of 
technical information. 6s. 6d. net from all booksellers. 
By post 7s. 2d. from Iliffe Books Ltd., Dorset Hous. 
Stamford Street, London, S.E.1. 


BACS or Nomograms,” by A. Giet. Translated from 

the French by H. D. Phippen and J. W. Head. Mos: 
engineers have made use of nomograms at some time in 
their careers, and are fully alive to the fact that they area 
convenient tool when the same formulae have to be solved 








MINISTRY OF AVIATION 
Air Traffic Control Officers 


Posts for men or women with recent aircrew 
experience preferably as pilot or navigator in 
Civil Aviation 4 oe M. Forces, or considerable 
experience in T.C.O. duties. They should 
normally have é Cc. E. with five passes or equiva- 
lent qualifications. Age on 1.7.62 at least 23 and 
under 35, exceptionally, applicants with both 
aircrew and A.T.C.O. experience would be con- 
sidered up to age 40. National salary scale £832 
to £1,539. Appointment initially unestablished, 
but prospects of establishments and promotion. 


Apply: 
MOOS 95 NAT, 
a 
John Adam London, W.C.2. 











y for several sets of variables. It is fair to say, 
| however, “that only a small proportion of even those who 
habitually employ nomograms know how to construct 
them for their own use. Most of the comparatively small 
literature on the subject is written for mathematicians and 
| is extremely difficult for the practical engineer to compre- 
| hend. This book is essentially practical, and not only 
demonstrates the many and varied applications of the 
abac or nomogram, but shows how even those without 
highly specialized mathematical knowledge may construct 
their own charts. 35s. net from all booksellers. By post 
| 36s. from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


“MATERIAL Handling in Works Stores,’ 2nd Ed., 

by J. Hoefkens. Shows how the use of fork-lift 
trucks PP pallets in industrial stores can increase pro- 
duction, utilize floor space more effectively, help control 
of movement and reduce costs. Includes a description 
of a system actually operated in a modern factory. 
18s. net from all booksellers. By post 19s. from Iliffe 
Books Ltd., Dorset House, Stamford Street, London, 
| S.E.1. 











Enquiries also invited for:— 
Precision Transformers. 


Item. 
. Mk. 3A Indicator Flow Oxygen Instrument. 
Fluori: 
Luminised. 
Mk. 2. indicator Flow Oxygen Instrument. 
. Terminal Blocks Type 108. 
. Pitot Pressure Head, Mk. BW. 
Pitot Pressure Head, Mk. 8T. 


veer 


Tel: Brightlingsea 417/8. 


lied 


ASTRALUX LIMITED 


Offer their services for Electrical, Mechanical and Instrument M: 


General Machining—up to max. 


A.1.D./A.R.B. Approved 


fa e and/or A 





Vacuum and Open type Thermocouples. 


of 6” for turning. Small 


Ref. Item. Ref. 

6. Clamps Securing for 3” dia. Flangeless Instrument Case. 6A/429!. 
6D/1598. 7. + ay Securing for 2” dia. Flangeless Instrument Case. 6A/3823. 
6D/1597. 8. = Adaptor for 2° Case. 6A/4246. 
60/743. 9. Cable Clamp. 10H/19854. 
10H/3780. 10. Chokes—Hydraulic Type !. 6A/1230. 
6A/3820. 11. Adapter Plate—Ty, "ee 6A/3305. 
$a/3619. 12. 671 Plugs and 626 Type “Sockets. 10H/18575 & 

10H/18574. 


ASTRALUX LTD., BRIGHTLINGSEA, ESSEX, ENGLAND. Grn: ASTWAWX, Srichions 


Please 


Precision Electrical & Mechanical Engineers 
CONTRACTORS TO H.M. GOVERNMENT 


bly. Electronic wiring, component work. 


» a Jobs. Large or small batch work undertaken. 
AIRCRAFT MANUFACTURERS AND STOCKISTS should note that we manufacture and offer good delivery for the following items: 


Precision Coil Winding. 


hii 


this p when replying 








Prices and delivery on 


PP 
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variable geometry provides the answer 

”” 2nd Ed., 

- of fork-lif 

crease pro- 

ye. In the Fokker Republic V.T.O.L. Development 

 ° Division the inherent problem of combining vertical take- 

et, London, off and landing with supersonic speeds at sea level and at 
high altitude has been resolved through use of advanced 
Sema aerodynamics: variable geometry wing. 

TR, 

neers The revolutionary Fokker-Republic “ALLIANCE” 
Dxxiv which is in final development stage, incorporates 
variable-sweep wing design with a single lift and thrust 
engine. It is so designed that it has the versatility for 
vertical or short take-off — flies to its target at high or low 
altitudes at supersonic speed with its wings folded —or 
wings extended at subsonic speeds for considerably 
greater distances. Thus this versatile strike/reconnais- 
sance aircraft combines the tactical advantages of 
V.T.O.L./S.T.O.L. with all-weather supersonic perform- 
ances. 

—— Multi-million research programmes have been 
carried out, at first independently, now jointly by Fokker 
and Republic. The final design is the culmination of five 

——— million dollars, seven years of engineering man-hours, 
wind-tunnel testing, data reduction and close liaison with 
the engine manufacturers, the Bristol-Siddeley Company. 

Page 
il V.T.O.L....S.T.0.L.... wherever aviation takes on 
: new directions, Fokker-Republic lead the field. 
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Thirty-six years ago, Rotax developed their first 
aircraft generator, its output—120 watts. By the 
mid-thirties Rotax had designed and manu- 
factured generators up to 500 watts. Today, with 
experience and excellent development facilities, 
Rotax design and manufacture a wide range of 
High Temperature performance alternators, oil 
cooled brushless alternators and generators to 
meet the aircraft designers demands. These 
alternators are capable of outputs up to 120 
K.V.A.—a demand met by experience. 


If you have a particular aircraft electrical problem, write to:— 


WILLESDEN JUNCTION, LONDON, N.W.10. Tel: ELGar 7777. 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., MELBOURNE AND SYDNEY, AUSTRALIA. 


LUCAS-ROTAX LTD., TORONTO, MONTREAL AND VANCOUVER, CANADA. 


ADVANCED GENERATING AND STARTING SYSTEMS AND ELECTRICAL EQUIPMENT FOR AIRCRAFT 











